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ABSTRACT

Fear of falling (FOF) is a significant concern among individuals with Parkinson’s disease (PD) and
older adults in general. This FOF can lead to avoidance behavior resulting in activity restriction.
Some level of fear of falling avoidance behavior (FFAB) may be protective (adaptive) and
decrease the likelihood of falls, especially among individuals with physical limitations and high
fall risk. However, excessive (maladaptive) avoidance behavior may lead to downstream
consequences such as further physical and psychological decline and an increased likelihood of
falls, especially when there is a disparity between the FFAB and physiological fall risk. While
poor physical functioning, disease severity, and comorbidities have been associated with FFAB,
maladaptive avoidance behavior has also been identified among individuals in the early stages
of PD with good physical abilities and low fall risk. Limited evidence is available for what
activities are most impacted by FFAB and interventions to target maladaptive FFAB, especially
among individuals with PD. Therefore, this dissertation sought to gain a greater understanding
of FFAB among individuals with PD and older adults to inform clinical evaluation and
intervention by exploring treatment targets to mitigate FFAB. A scoping review was conducted
to gain insight into the current state of the literature regarding FFAB and individuals with PD
(Chapter 1). To examine how FFAB impacts individuals with PD and explore treatment targets, a
descriptive analysis of the Modified Fear of Falling Activity Avoidance Behavior Questionnaire
was performed to determine which activities were avoided most and what demographic factors
were associated with FFAB (Chapter 2). To further explore psychological treatment targets, the
relationship between psychological variables, such as depression, anxiety, catastrophizing, and
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FFAB was investigated among individuals with PD (Chapter 3). Lastly, a national data set of
older adults, including those with PD and other neurodegenerative disorders, was examined to
identify psychological factors associated with FFAB and explore the characteristics of those
without FOF, with FOF only, and with FFAB (Chapter 4). Overall, the findings of this dissertation
provide insight into how FFAB impacts activity restriction and what psychological factors are
associated with FFAB among individuals with PD and older adults. These findings add to the
current literature of potential treatment targets to mitigate FFAB. Further research is needed to
determine the causal relationship between the psychological constructs and FFAB. Moreover,
further research is necessary to determine if targeting avoided activities and psychological
constructs, such as catastrophizing, can mitigate FFAB and the downstream consequences.
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CHAPTER 1: INTRODUCTION
FEAR OF FALLING AVOIDANCE BEHAVIOR IN PARKINSON’S DISEASE: A SCOPING REVIEW

ABSTRACT
Falling and fear of falling (FOF) are significant concerns for people with Parkinson’s disease (PD).
FOF can lead to activity avoidance behavior, a risk factor for increased falls and further
functional decline. The objective of this scoping review was to explore existing literature on fear
of falling avoidance behavior (FFAB) and identify what is known about this phenomenon in
people with PD to inform clinical practice and research. Using Joana Briggs Institute
methodology and the PRISMA extension for scoping reviews, we performed a scoping review
searching MEDLINE, Embase, Scopus, APA PsycInfo, CINAHL, Papers First, and ProQuest
Dissertations and Theses for studies examining FFAB among people with PD with no limit on
publication date. A total of 9 articles met eligibility criteria. The results indicate that FFAB has a
significant impact on daily life in people with PD leading to downstream consequences of
physical and psychological decline. The symptoms and severity of PD influence FFAB. Multiple
assessments were utilized, but only two measured the effect of FOF and how this fear
translates into avoidance behavior. There is a paucity of literature on interventions targeting
FFAB among PD. In summary, FFAB is complex, multifactorial, and has a significant impact on
daily life for people with PD. Evaluation and treatment should begin in the early stages of the
disease. PD adds disease-specific symptoms and progression that directly impacts FFAB,
possibly in a bidirectional or cyclical manner. Further research is required to explore
assessment and interventions for FFAB among people with PD.
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INTRODUCTION
Parkinson’s disease (PD) is the second most common neurodegenerative disorder and the most
common movement disorder (Mhyre et al., 2012). PD is a progressive neurodegenerative
disorder with motor and non-motor symptoms, which significantly impact safety and
independence with daily activities (Jankovic, 2008; Rao et al., 2003). Falling is a significant
concern for persons with PD (Allen et al., 2013; Bryant et al., 2014; Jonasson et al., 2018), with
60.5% of individuals reporting at least one fall each year, and approximately 39% reporting
multiple falls each year (Allen et al., 2013). Recurrent falling substantially increases the
likelihood of injury and long-term disability (Pickering et al., 2007). Factors contributing to falls
are typically characterized as either extrinsic (outside the individual, such as the environment)
or intrinsic (arising from within the individual, such as impaired cognition or emotional status)
in nature (Harding & Gardner, 2009). One significant intrinsic variable associated with falling is
fear of falling (FOF) (Dennison et al., 2007; Landers et al., 2015; Lindholm et al., 2014).

FOF may develop as a direct consequence of a fall; however, it may also emerge without any
history of falls (Howland et al., 1993). Among individuals with PD, FOF and its consequences
have been found to be a more important determinant of health-related quality of life than
falling and one of the strongest predictors of falls, indicating the importance of addressing this
phenomenon (Grimbergen et al., 2013; Lindholm et al., 2015). FOF has also been found to have
a more significant influence than other aspects of gait disorders on quality of life in persons
with PD (Brozova et al., 2009). In an attempt to decrease the fear and anxiety of falling, persons
with PD may begin to avoid activities that they perceive as putting them at risk for a fall. Up to
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three-quarters of all adults, 65 years and older, avoid at least one daily activity due to FOF, with
15% of them reporting severe activity restrictions (Deshpande et al., 2008). In persons with PD,
this FOF and subsequent activity avoidance behavior are also common and referred to as fear
of falling activity avoidance behavior (FFAB) (Landers et al., 2011). Further, individuals with PD
have a greater FOF than similarly aged healthy adults, which may lead to greater FFAB (Adkin et
al., 2003).

Some degree of FOF may be considered protective and beneficial, especially in those with poor
balance and a high risk for falls. However, when activity avoidance is excessive and not
balanced with functional abilities, it may promote sedentary behavior and social isolation,
eventually leading to deconditioning and further functional decline (Landers et al., 2017;
Nilsson et al., 2020). Fear, anxiety, and catastrophizing about future falling have all been shown
to contribute to FOF and avoidance behavior, leading to an increased need for assistance with
daily activities (Delbaere et al., 2009; Deshpande et al., 2008; Painter et al., 2012; van Haastregt
et al., 2008). FOF is generally characterized by high levels of anxiety related to walking or
engaging in an activity with the fear that it might cause a fall (Arfken et al., 1994; Murphy et al.,
2002; Vellas et al., 1997). FOF was first recognized as an internal phenomenon or anxiety, often
but not always associated with actual falling or the significant impact on purposeful activity and
independence that may lead to deconditioning and functional loss (Harding & Gardner, 2009).
Other terms commonly associated with FOF are balance confidence (operationalizing FOF as an
individual’s confidence in performing various activities without falling) or falls efficacy
(operationalizing FOF as low perceived self-efficacy at avoiding falls during essential,
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nonhazardous activities of daily living) (Powell & Myers, 1995; Tinetti et al., 1990; Yardley et al.,
2005). Due to the interrelated nature of these concepts in the literature, both terms were
included in our search strategy in addition to FOF.

Activity avoidance behavior can be described as any restriction of one’s activities or foregoing
participation in any daily activity (Lachman et al., 1998). For the purposes of this review, activity
avoidance was considered only when it resulted from FOF. Participants actively avoiding
activities may or may not have valid balance concerns and may avoid activities that do or do not
pose an increased fall risk. Adopting sedentary and isolated lifestyles of activity avoidance
behavior from increased fear and anxiety often leads to functional decline and even
institutionalization (Cumming et al., 2000; Howland et al., 1993; Scheffer et al., 2008).
Moreover, avoidance behavior has been shown to be a strong risk factor for further falls (Vellas
et al., 1997). The significant implications of FFAB among people with PD warrant a literature
review.

The objective of this scoping review was to explore existing literature for (1) themes related to
FFAB, (2) assessments used to measure FFAB, and (3) interventions used to treat this
phenomenon among people with PD. The following questions were used to frame this study.
1. What literature exists on FFAB in people with PD?
2. What assessments are used to measure FOF and its impact on daily activities among
people with PD?
3. What interventions are being used to address FFAB among people with PD?
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METHODS
This scoping review was conducted in accordance with the Joanna Briggs Institute methodology
for scoping reviews (Peters, 2020). The Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) was also followed (Tricco et al.,
2018). This review was conducted in accordance with an a priori protocol (Rider & Longhurst,
2021).

We considered studies that included adults 18 years and older diagnosed with PD experiencing
FFAB. Studies with mixed populations were considered for inclusion if data could be extracted
specific to PD. PD was categorized as a physician clinical diagnosis and based on contemporary
diagnostic criteria (Hughes et al., 1992). The concept we examined was the downstream
consequence of activity avoidance or participation restriction that FOF has on individuals with
PD. We aimed to examine existing evidence highlighting whether FOF, balance confidence, or
falls self-efficacy translate into avoidance behavior and any unique characteristics of this
behavior among the PD population. For this reason, studies were excluded if they only
addressed FOF without discussing the behavioral impact of activity restriction or avoidance.

We also aimed to understand what assessments accurately identified the effect, if any, of FOF
on activity avoidance behavior. Additionally, we aimed to determine what, if any, interventions
were being used to mitigate FFAB and what factors of FFAB (e.g., psychological, physical,
environmental, etc.) the identified interventions were designed to address. We considered
studies that were conducted in the context of any setting (e.g., hospitals, outpatient and
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inpatient rehabilitation settings, home, and community, etc.) or geographical location. We
considered quantitative, qualitative, mixed-method studies, systematic reviews, experimental
and quasi-experimental study designs, analytical observational studies, descriptive
observational study designs, and qualitative designs for inclusion. Text and opinion papers were
also considered for inclusion. We considered all relevant studies published in English with no
limit on the dates of publication.

Search strategy
This scoping review used a three-step search strategy. First, an initial limited search of MEDLINE
(PubMed) and CINAHL (EBSCO) was undertaken to inform our primary search strategy. In this
preliminary search, we sought to identify articles on the topic, followed by an analysis of the
text words in the title and abstract and the index terms used to describe the articles. Second,
our primary search using all the identified keywords and index terms was undertaken across all
included databases. Finally, we also used reference lists of all articles to search for additional
studies. A research librarian was consulted at each stage of the search strategy. The complete
search strategy for PubMed is provided in Appendix 1.

The databases searched included: MEDLINE (PubMed), Embase (Elsevier), Scopus (Elsevier),
APA PsycINFO (EBSCO), and CINAHL (EBSCO). The search for unpublished studies and gray
literature included: Papers First (OCLC) and ProQuest Dissertations and Theses (ProQuest). The
literature search was performed on 8-1-2020.
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Screening
Following the search, all identified citations were collated and uploaded into RefWorks (Legacy
Version) (ProQuest, MI, USA), and duplicates were removed with double validation by two
independent reviewers (JR and JL). Two independent reviewers screened titles and abstracts for
assessment against the inclusion criteria. Potentially relevant studies were retrieved in full, and
their citation details were imported into the Joanna Briggs Institute System for the Unified
Management, Assessment and Review of Information (JBI SUMARI; JBI, Adelaide, Australia)
(Munn, 2016). The full texts of selected citations were analyzed in detail against the inclusion
criteria by two independent reviewers. Studies that did not meet the inclusion criteria were
excluded. Disagreements between the two reviewers were resolved through discussion until
consensus was reached.

Data extraction
Data were extracted from papers by two independent reviewers (JR and JL) using the data
extraction tool developed by the reviewers based on the standardized tool from JBI SUMARI
(Peters, 2020). The extracted data included specific details about the population, concept,
context, study methods, and key findings relevant to the review objectives (See Appendix 2).
Modification of the JBI data extraction tool consisted of adding the following items: details
about measurements/assessments used for FFAB and details about intervention methods used
to address FFAB (Rider & Longhurst, 2021).

Data presentation
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The results of the study selection and inclusion process are illustrated with a PRISMA flow
diagram (See Figure 1) (Tricco et al., 2018). The data were organized using a Microsoft Excel
(Redmond, Washington, USA) worksheet. This instrument was developed in accordance with
the preliminary search and review questions. Two authors (JR and JL) independently reviewed
the data. Study findings were tabulated and reported narratively by theme. The methodological
quality of included studies was not assessed as this is not customary for scoping reviews.

RESULTS
Study inclusion
The primary search resulted in a total of 180 citations across all databases. After duplicate
removal (n = 24), 156 titles and abstracts remained based on the inclusion criteria. At this stage,
141 references were excluded because they did not meet the inclusion criteria, leaving 15 that
were retrieved in full text for analysis. After the full-text review, six were excluded, leaving nine
articles for final inclusion (See Figure 1).
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Figure 1. Search results, study selection, and inclusion process reported using the PRISMA Flow
Diagram.

Characteristics of included studies
All articles selected in this scoping review were published in peer-reviewed journals between
2010 and 2020. Included articles were both qualitative (n = 2) and quantitative (n = 7) in nature.
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The quantitative studies were cross-sectional (n = 5) or cohort studies (n = 2). Regarding the
origin of the included articles, Sweden was the most represented country (n = 6), followed by
the United States of America (n = 2) and the United Kingdom (n = 1). The main characteristics of
the articles included are reported in Table 1.

Table 1. Main characteristics of included studies.
Author,
Year
(Country)

Study Purpose
(Study design)

Participants

Nilsson,
Drake &
Hagell,
2010
(Nilsson et
al., 2010)
(Sweden)

To investigate
the validity and
reliability of the
Falls-Efficacy
Sale and the
Survey of
Activities and
Fear of Falling
in the Elderly in
people with PD.
(Cross-sectional
study)
i. To identify
the different
aspects of FOF
in PD in terms
of perceived
self-efficacy,
feared
consequences
of falling, and
range of
activities
avoided.
ii. To
investigate the
impact of
disease stage,
previous falls,
fall frequency,
and the
contribution of
mobility and
psychological
factors of FOF
in PD.
iii. To identify
the
contribution of
FOF to quality
of life (QOL) in

N = 79 (56
males, 23
females,
mean age =
64.5, mean PD
duration =
15.9 years)

Rahman,
Griffin,
Quinn &
Jahanshahi,
2011
(Rahman et
al., 2011)
(United
Kingdom)

n = 130 (84
males, 46
females,
median age =
66.7, mean
duration of PD
= 12.1 years,
mean selfrated Hoehn
and Yahr
(H&Y) stage =
2.63).

Measurements
and/or
Interventions for
FFAB
• Falls Efficacy
Scale (FES)
• Survey of
Activities and
Fear of Falling
in the Elderly
(SAFFE)

Key findings related to FFAB

• Consequences
of Falling
Questionnaire
(CoF)
• FES
• SAFFE

• Of the measures used in this study, the SAFFE was
identified as the best measure of FFAB, as it measures
actual activity avoidance due to FOF.
• The presence of FFAB implies that the individual believes
that a fall is likely, that a fall will have undesirable
consequences, and these beliefs are strong enough to act
on.
• Damage to identity was more commonly perceived as a
likely consequence of falling than a loss of functional
independence.
• Falls-related self-efficacy decreases with increasing task
complexity, and individuals and individuals with PD avoid
similar activities as healthy elderly individuals, except for
situations with large numbers of people, social events, and
public transport, which are also avoided by individuals with
PD.
• The SAFFE was the main predictor of QOL.
• FOF was significantly different between fallers and nonfallers and frequent and infrequent fallers with PD.
• Patient-rated disability significantly influenced FOF.
• Disability was the main predictor of FOF, depression was
the main predictor of perceived consequences of falling,
and anxiety was the main predictor of activity avoidance.
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• Although fall-related self-efficacy and activity avoidance
are related, they are not interchangeable constructs.
• FES correlated the strongest with SAFFE, whereas SAFFE
correlated stronger with physical functioning.
• FES and SAFFE were able to distinguish between fallers and
non-fallers, FOF and unsteadiness while turning.
• Fallers and those reporting FOF had lower fall-related selfefficacy and higher FFAB.
• Individuals with PD reported the highest FFAB for going out
when it is slippery, going to a place with crowds, walking
half a mile, and traveling by public transportation.

Nilsson,
Rehncrona
& Jarnlo,
2011
(Nilsson et
al., 2011)
(Sweden)

Bryant,
Rintala,
Hou &
Protas,
2015
(Bryant et
al., 2015)
(United
States)

Kader,
Iwarsson,
Odin &
Nilsson,
2016
(Kader et
al., 2016)
(Sweden)

Landers,
Lopkar,
Newman,
Gourlie,
Sorenson &
Vong, 2017
(Landers et
al., 2017)
(United
States)

PD. (Crosssectional study)
To explore
whether FOF
and fall rate
were affected
after
subthalamic
deep brain
stimulation in
people with PD.
(Prospective
cohort study)
To assess the
extent of
activity
limitations in
individuals with
PD who
experienced
falls and
identify factors
associated with
activity
limitation and
physical
inactivity.
(Cross-sectional
study)
To examine
how fall-related
activity
avoidance
relates to a
history of selfreported
falls/near falls
and fear of
falling as well
as to disease
severity in
people with PD.
(Cross-sectional
study)
To examine
avoidance
behavior due to
FOF in those
with PD and to
identify
possible
differences
between
avoiders and
nonavoiders
across five
different
domains:
demographics,
PD symptoms,
balance and
falls, physical
performance,
and
psychological

N = 20 (13
males, 7
females,
mean age =
65.3, mean PD
duration =
12.7).

• FES
• SAFFE
• Intervention:
Subthalamic
deep brain
stimulation

N = 83 (males
= 59, females
= 24; mean
H&Y stage =
2.5)

• Activitiesspecific
Balance
Confidence
Scale (ABC)
• Physical
Activity Scale
for the Elderly
(PASE)

n = 251 (61%
were male,
mean age =
70, mean PD
duration = 8
years)

• Modified
Survey of
Activities and
Fear of Falling
in the Elderly
(mSAFFE)

• Individuals with PD with a history of self-reported falls or
near falls and FOF report significantly more FFAB than
those without.
• While FFAB increased with increased severity of PD, FFAB
was reported among those without any history of falls and
in mild stages of PD.
• The most avoided activity was going out when it was
slippery, the second most avoided activity for single fallers
was going to a crowded place, and for recurrent fallers, it
was reaching overhead.

n = 59 (males
= 45, females
= 14, mean
age = 72
years, H&Y
median score
= 2.0, mode =
3.0)

• Fear of falling
avoidance
behavior
questionnaire
(FFABQ),
• ABC scale
• CoF

• FFABQ can be used to dichotomize participants into
avoider and nonavoider groups with a cut-point score of
20/56.
• There were no differences between avoiders and
nonavoiders for demographic characteristics and fall
history.
• Avoiders had poorer balance performance, lower balance
confidence, more fall catastrophizing, higher levels of
depression and anxiety, and worse scores on PD-symptom
measures.
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• One year after surgery, the median SAFFE and instrumental
activities of daily living (IADL) subscale of the FES
demonstrated improvement, the activities of daily living
(ADL) subscale of the FES did not improve, the rate of near
falls significantly decreased, and no changes were
observed in the rate of falls.
• As evidenced by the SAFFE and IADLs scores of the FES,
fewer activities were avoided owing to the risk of falling
and fall-related self-efficacy improved during complex
activities one year after subthalamic deep brain
stimulation.
• FOF and fall frequency explained a significant amount of
additional variance on activity limitations above physical
impairment.
• Fear of falling was associated with physical inactivity as
measured by the PASE.
• Frequent fallers reported a decreased ability to perform
ADLs, higher levels of FOF, and were less physically active
compared to nonfallers.

Jonasson,
Nilsson,
Lexell &
Carlsson,
2018
(Jonasson
et al., 2018)
(Sweden)

factors. (Crosssectional study)
To explore the
experiences of
fear of falling in
persons with
PD. (Qualitative
study)

n = 12 (6
women, 6
men; median
age = 70)
-Inclusion
criteria: PD
and reported
FOF.

• Qualitative
study – no
specific
assessments

Leavy,
Berntsson,
Franzen &
Roaldsen,
2019
(Leavy et
al., 2019)
(Sweden)

To explore
perceptions of
balance and
falls among
people with
mild to
moderate PD 3
– 12 months
following
participation in
supervised
balance
training.
(Qualitative
study)

N = 13
(females = 7,
males = 6

• Qualitative
study – no
specific
assessments
• Intervention:
Supervised
balance
training

Nilsson,
Jonasson &
Zijlstra,
2020
(Nilsson et
al., 2020)
(Sweden)

To identify
predictive
factors of fallrelated activity
avoidance
among
individuals with
PD. (Cohort
study)

N = 151
(males = 96,
females = 55,
mean age =
68)

• mSAFFE
• Falls Efficacy
Scale –
International
(FES-I)

• Three themes emerged: (1) FOF as a disturbance in
everyday life, (2) FOF as a varying experience, and (3)
handling FOF by adopting different strategies.
• Within theme 1, participants reported a feeling of
vulnerability and insecurity from FOF, that several
activities, situations, and environments were potentially
hazardous, and that a life without FOF was considered to
be more active and offer more freedom.
• Within theme 2, the awareness of the increased risk of
falling with PD impacted FOF, other’s experiences of falls
augmented fear, FOF was impacted by PD-related
symptoms and disabilities, and the attitudes and treatment
from other people.
• Within theme 3, all participants used strategies to handle
FOF, people with PD handle FOF in four different ways: (1)
adapt the behavior, so it can still be performed in a
modified way, (2) avoid the behavior altogether, (3)
perform the behavior with assistance, and (4) perform the
behavior without assistance or modification.
• FOF restricts participation in meaningful activities, and
FFAB was influenced by PD-related symptoms and
disabilities.
• Three main themes emerged: (1) Falls – avoided and
intended demonstrated a wide spectrum of fall
perceptions; (2) balance identity incorporates how a
gradual decline in balance served as a reminder of disease
progression, those who identified themselves as “aware
not afraid” helped maintain balance confidence despite
everyday activity restriction; and (3) training as treatment
recounts how participants used exercise as disease selfmanagement to maintain independence with daily life.
• Some individuals expressed FOF and managed it through
activity restriction, and others were confident in their
balance despite avoidance of balance-challenging activities.
• FOF was dependent on the environment, situation, or task
at hand.
• Some informants expressed catastrophic thoughts
surrounding falls, which were described as a reason for
avoiding certain situations and activities by fallers and nonfallers.
• For some participants, balance training helped restore
confidence in ADLs they had avoided before training.
• Some participants described avoidance of activities due to
an increased awareness of their physical capacity and not
provoked by fear.
• FFAB prevalence and severity increased after three years.
• The strongest predictive factors for mSAFFE scores were
concerns about falling, age, pain, and unsteadiness while
turning.
• At baseline, the top 5 activities avoided from mSAFFE
were: Going out when slippery, walking half a mile,
reaching for something above the head, going to a
crowded place, and traveling by public transport. Three
years later, the only difference was going up and down
stairs replaced traveling by public transport and reaching
above the head and going to a crowded place switched
spots in order of most avoided to least.
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Review Findings
Regarding question 1 (What literature exists on FFAB in people with PD?), multiple themes
emerged from the literature. The most prominent theme highlighted the significant impact of
FFAB on daily life for individuals with PD, including subthemes characterizing how PD-specific
symptoms may influence FFAB and the psychological influence and effect on FFAB (Jonasson et
al., 2018; Kader et al., 2016; Landers et al., 2017; Leavy et al., 2019; Nilsson et al., 2020;
Rahman et al., 2011). FFAB was reported as an everyday disturbance that significantly impacted
the quality of life for individuals with PD (Jonasson et al., 2018; Leavy et al., 2019). Participants
reported being cautious in all mobility-related activities, being more attentive at all times,
especially in new environments, and adapting through compensatory patterns of movement
due to their FOF (Jonasson et al., 2018; Leavy et al., 2019). Activities and environments
perceived as unsafe, whether they had the mobility and capabilities to engage safely, were
often avoided (Jonasson et al., 2018; Leavy et al., 2019). FOF was associated with limitations in
the performance of activities of daily living and physical inactivity (Bryant et al., 2015).
Reported experiences of FOF varied throughout the day because of the impact of PD-related
symptoms and the attitudes and treatment of other people (Jonasson et al., 2018). Individuals
with PD reported that PD-specific symptoms and disabilities influenced FFAB. FFAB was
aggravated as PD progressed due to increased walking difficulties, hyperkinesia, rigidity,
wearing-off episodes, freezing of gait, and impaired balance (Jonasson et al., 2018; Kader et al.,
2016). Multiple studies found higher levels of FFAB correlated with PD disease severity or
symptoms and increased over time (Jonasson et al., 2018; Kader et al., 2016; Leavy et al., 2019;
Nilsson et al., 2020). The psychological burden of PD and declining functional status were
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evident in both qualitative studies (Jonasson et al., 2018; Leavy et al., 2019). Greater depression
predicted perceived consequences of falling, and greater anxiety predicted activity avoidance
behavior (Rahman et al., 2011). Catastrophizing was also a predictor of FFAB (Landers et al.,
2017; Leavy et al., 2019). FOF was reported to increase at times when individuals with PD were
feeling low, tired, or stressed; however, they reported less or no FOF at times when they were
in good spirits (Jonasson et al., 2018). Similarly, FOF increased when alone and was expressed in
negative terms and associated with feelings of vulnerability (Jonasson et al., 2018).
Furthermore, valued activities were shown to counteract the avoidance impact of FOF
(Jonasson et al., 2018).

While the majority of studies described the negative consequences of FFAB within the impact
of FFAB on daily life, a separate theme noting the potential benefits of FFAB was also discussed
in three studies (Landers et al., 2017; Leavy et al., 2019; Nilsson et al., 2020). Among reviewed
studies, activity restriction was not always reported as fear-related. Three of the included
studies indicated that FFAB might be a sound strategy in hazardous circumstances when it
appropriately matches the individuals’ capabilities (Landers et al., 2017; Leavy et al., 2019;
Nilsson et al., 2020). Leavy et al. (2019) identified multiple potential benefits through
qualitative inquiry and found that for some individuals with PD, restricted engagement in
activities was an expression of increased awareness of their own abilities and involved careful
mental planning. When discussing activity avoidance, some participants described themselves
as being analytical and observant of their physical capacity, as opposed to being afraid (Leavy et
al., 2019). While two additional studies did mention that FFAB may be a sound strategy, these
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statements were not directly related to the results of the respective studies (Landers et al.,
2017; Nilsson et al., 2020). Lastly, assessments used to measure FFAB and intervention
approaches were both found throughout the included studies and will be addressed in more
detail with review questions 2 and 3. A summary of themes identified from question 1 is
provided in Figure 2.

Figure 2. Summary of themes identified from the literature on FFAB in people with PD.
PD-specific symptoms and
their impact on FFAB
Impact of FFAB on daily life
Psychological influence and
impact
Benefits of FFAB
Existing literature on FFAB
among individuals with PD
Assessments for FFAB

Intervention approaches for
FFAB

Regarding question 2 (What assessments are used to measure FOF and its impact on daily
activities among people with PD?), multiple standardized assessments were identified in the
included studies. For this review, FOF and FFAB assessments were categorized as either
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including the behavioral impact of FOF on activity participation (i.e., FFAB) or not. Those that
did not include the behavioral impact measured balance confidence, fall-related self-efficacy, or
consequences of falling (e.g., Activities-Balance Confidence Scale, Falls Efficacy Scale, and
Consequences of Falling scale) (Bryant et al., 2015; Landers et al., 2017; Nilsson et al., 2010;
Nilsson et al., 2011; Rahman et al., 2011). While these assessments have been used extensively
in PD research, they do not include the behavioral impact of activity avoidance, restriction, or
curtailment. Two assessments identified in this review included the behavioral implications of
FOF on activity participation (e.g., The Survey of Activities and Fear of Falling in the Elderly
(SAFFE) and the Fear of Falling Avoidance Behavior Questionnaire (FFABQ)) (Kader et al., 2016;
Landers et al., 2017; Nilsson et al., 2010; Nilsson et al., 2020; Nilsson et al., 2011; Rahman et al.,
2011). The SAFFE specifically asks participants if they do not do specific activities because they
are worried about falling and, if so, how worried they are about falling (Lachman et al., 1998).
Additionally, the SAFFE asks open-ended questions regarding other reasons that they may avoid
activities besides FOF (Lachman et al., 1998). The FFABQ provides the following prompt, “Due
to my fear of falling, I avoid…” and asks participants to rate their agreement (completely
disagree, disagree, unsure, agree, completely agree) for 14 items describing different activities
(Landers et al., 2011). Both assessments were created to uniquely assess the role of FOF in
activity restriction, providing a distinct measure of FFAB (Lachman et al., 1998; Landers et al.,
2011). Outside of FFAB measures, every study included one or more PD-specific assessments
used to characterize the severity of PD symptoms and their impact on daily life (e.g., Unified
Parkinson’s Disease Rating Scale (UPDRS), Hoehn & Yahr (H&Y), Schwab & England Activities of
Daily Living Scale (SE-ADL), Parkinson’s Disease Questionnaire (PDQ-39), and the Parkinson’s
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Disease Activities of Daily Living Scale (PADLS)). While some of the PD-specific assessments
were completed by licensed healthcare professionals, such as the UPDRS and the H&Y, others
were completed by individuals with PD, such as the SE-ADL, PDQ-39, and PADLS. The severity of
PD symptoms as measured by both objective and subjective assessments were found to be
associated with FFAB (Jonasson et al., 2018; Kader et al., 2016; Landers et al., 2017; Leavy et al.,
2019; Nilsson et al., 2020; Rahman et al., 2011). Lastly, one study included the Physical Activity
Scale for the Elderly (Washburn et al., 1993), to capture frequency and duration of various
activities (Bryant et al., 2015).

Regarding question 3 (What interventions are being used to address FFAB among people with
PD?), we found that few studies have investigated interventions to address FFAB among people
with PD. One study prospectively investigated the effects of subthalamic deep brain stimulation
on FFAB among people with PD (Nilsson et al., 2011). Findings indicated that subthalamic deep
brain stimulation increased fall-related self-efficacy and decreased FFAB and near fall rates;
however, no changes in fall rates were observed (Nilsson et al., 2011). Another study
interviewed participants about their FOF and FFAB after completing a balance training
intervention (Leavy et al., 2019). Using a qualitative approach, they found that participants
perceived multiple benefits from the supervised balance training, including improved physical
balance, increased confidence in self-managing their disease using physical activity, and
decreased fear and avoidance (Leavy et al., 2019). None of the other studies included in this
review examined the effects of interventions on FFAB. However, several authors suggested
potential intervention approaches based on the results of their respective descriptive studies or
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by referencing evidence from non-PD studies addressing FFAB in the general population
(Jonasson et al., 2018; Landers et al., 2017; Leavy et al., 2019; Nilsson et al., 2020; Rahman et
al., 2011). The following areas were suggested as potential targets to mitigate FFAB: physical
and psychological functioning, motor symptoms of PD, approaches to self-management of
symptoms, environmental modifications, and support for engagement in meaningful activities.
Overall, there is a paucity of research on interventions addressing FFAB among people with PD.
DISCUSSION
The experiences of FOF and FFAB reported by individuals with PD are complex, multifaceted,
and vary significantly in relation to activities, environments, time, and PD-symptoms. This
scoping review provides additional insight for researchers and clinicians working with persons
with PD experiencing FFAB.

Operationalization of FFAB
Conceptually, the construct of FOF varies widely and has been described as an ongoing concern
about falling, a loss of balance confidence, a low fall-related self-efficacy, or as activity
avoidance (Lachman et al., 1998; Nilsson et al., 2010; Powell & Myers, 1995; Tinetti et al.,
1990). These differences are reflected in the available assessment tools identified in this review
(e.g., Falls Efficacy Scale (FES), Activities-Balance Confidence Scale (ABC), Consequences of
Falling Questionnaire (CoF), SAFFE and modified SAFFE, and FFABQ). Moreover, research has
indicated that falls-efficacy or balance confidence and FFAB are separate constructs, and the
activity avoidance behavior due to FOF is an important construct when evaluating people with

18

PD (Landers et al., 2017; Nilsson et al., 2010; Rahman et al., 2011). The construct of FFAB
includes FOF and the downstream consequence of activity avoidance behavior (Landers et al.,
2017). Activity avoidance behavior can be described as a restriction of one’s activities, and
within FFAB, the avoidance behavior is viewed as a result of FOF. FFAB may or may not be due
to balance concerns and may be present in individuals with or without a fall history or an
increased fall risk (Jonasson et al., 2018; Landers et al., 2017; Leavy et al., 2019). An underlying
assumption of FFAB is that fear itself (i.e., FOF) is harmless (adaptive or protective) unless it
leads to excessive sedentary behavior or restriction of activities (maladaptive or problematic)
that are not inherently dangerous. Furthermore, individuals with PD have also described
avoidance of activities due to an increased awareness of their physical capacity and not
provoked by fear of falling (Leavy et al., 2019). While further research is needed to identify the
separation between adaptive and maladaptive levels of FFAB, the distinction between FOF and
FFAB is necessary as evaluation and treatment may differ depending on which construct is
present among individuals with PD.

Impact of FFAB on Daily Life
Among individuals with PD, FFAB significantly impacts performance and participation in daily
activities. Among the included studies, individuals with PD reported that FFAB was an everyday
disturbance that significantly impacted their quality of life (Jonasson et al., 2018; Leavy et al.,
2019). The qualitative studies included in this review provided detailed insight into how FOF
caused feelings of insecurity and vulnerability and influenced activity engagement by restricting
individuals from fully participating in meaningful activities (Jonasson et al., 2018; Leavy et al.,
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2019). Participants reported being cautious in all mobility-related activities (Jonasson et al.,
2018; Leavy et al., 2019). Furthermore, FFAB caused individuals with PD to be more attentive
throughout the day, especially in new environments, leading to compensatory movement
patterns due to their FOF (Jonasson et al., 2018; Leavy et al., 2019). This need for increased
attention and compensatory movement patterns may be a significant factor for evaluation and
intervention as individuals with PD have been known to have more difficulties with dual-tasking
(e.g., walking and cognitively attending to new and ever-changing environments) (Giladi et al.,
2005; Kelly et al., 2012; Rochester et al., 2014). The perception of activities and environments
being unsafe was more influential when it came to FFAB than the individual's mobility
capabilities, indicating a potential disparity between perceived and actual fall risk (Jonasson et
al., 2018; Leavy et al., 2019). These disparities between perceived fall risk and physiological fall
risk may play an important role in identifying maladaptive versus adaptive FFAB and individuals
needing intervention (Delbaere et al., 2010). Interestingly, other people (e.g., caregivers, family,
friends, healthcare professionals, etc.) were identified as stressors that increased FOF based on
their attitudes and treatment of the individual with PD when trying to provide assistance
(Jonasson et al., 2018). For example, FOF increased when people tried to help but did it in the
“wrong way” or when people had expectations for activity engagement that was different than
the individual with PD (Jonasson et al., 2018). This information may prove beneficial when
training caregivers and healthcare professionals assisting individuals with PD. The distinct
construct of activity avoidance was highlighted in the literature as it can result in excessive
sedentary behavior and functional decline, owing to the importance of evaluating FFAB, not just
FOF (Bryant et al., 2015; Jonasson et al., 2018; Landers et al., 2017; Nilsson et al., 2020).
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Relative to normative data from the general population, individuals with PD demonstrated
greater fear of the consequences of falling and lower perceived self-efficacy, providing
additional support for why persons with PD experience higher levels of FFAB (Rahman et al.,
2011).

PD and its Impact on FFAB
PD-specific symptoms uniquely influence FFAB. Individuals with PD reported that PD-specific
symptoms and disabilities influenced FFAB, such that FFAB was aggravated as PD progressed
due to increased walking difficulties, hyperkinesia, rigidity, wearing-off episodes, freezing of
gait, and impaired balance (Jonasson et al., 2018; Kader et al., 2016). Due to the impact of PDrelated symptoms and their fluctuations, FFAB varied throughout the day in response to PD
symptom severity (Jonasson et al., 2018). Participants reported that as they realized that falls
are often part of the PD profile, FOF and FFAB increased as they became more afraid of the
consequences of falls (Jonasson et al., 2018). Multiple studies found higher levels of FFAB
correlated with PD disease severity or symptoms and that it increased over time (Jonasson et
al., 2018; Kader et al., 2016; Leavy et al., 2019; Nilsson et al., 2020). However, it is noteworthy
that FFAB was reported even among those who did not have a history of falls and were in early
or mild disease stages, indicating a need to address FFAB early among all individuals with PD,
whether they have fallen or not (Kader et al., 2016). FFAB among individuals with PD often
leads to more sedentary behavior and can influence the quality of life and the progression of PD
negatively (Bryant et al., 2015; Jonasson et al., 2018; Kader et al., 2016; Landers et al., 2017;
Leavy et al., 2019; Nilsson et al., 2020). The potential bidirectional or cyclical relationship of PD
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progression influencing FFAB and FFAB influencing PD progression and disability indicates the
need for clinicians and researchers to evaluate this relationship further. Kader et al. (2016)
found that the most avoided activities among individuals with PD were, in order from most to
least avoided: Going out when it is slippery, reaching for something above the head, walking a
kilometer, going to a place with crowds, and bending down to get something. Freezing of gait, a
common symptom of PD, was found to be associated with higher levels of FOF (Rahman et al.,
2011). Two of the studies we reviewed highlighted that crowded situations and activities
requiring turning or maneuvering around obstacles may be avoided because they increase the
likelihood of falling due to freezing of gait (Nilsson et al., 2020; Rahman et al., 2011). While this
information may prove useful for clinicians designing interventions for persons with PD, more
research is needed to understand if persons with PD avoid different activities than the general
population and how PD symptoms impact activity selection. Moreover, additional research is
needed on how pharmacological factors, such as “on/off” periods for PD medications, may
influence FFAB. Although FOF and FFAB have been explored among other populations and older
adults, it is unlikely that these findings are transferable to those with PD due to disease-specific
motor, non-motor, and neuropsychiatric symptoms.

Psychological Influence and Impact
The psychological influence and the impact of FOF emerged as a strong predictor of avoidance
behavior, above physical abilities, and fall frequency (Bryant et al., 2015; Jonasson et al., 2018;
Landers et al., 2017; Nilsson et al., 2020; Rahman et al., 2011). Psychological constructs
associated with FFAB, such as depression, anxiety, and catastrophizing, were demonstrated
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throughout the included studies. Depression, anxiety, and catastrophizing were reported in
addition to fear and worries about falling (Jonasson et al., 2018; Landers et al., 2017; Leavy et
al., 2019; Rahman et al., 2011). FOF was associated with limitations in performance of activities
of daily living more strongly than fall frequency and physical activity after adjusting for physical
impairments (Bryant et al., 2015). Both qualitative studies highlighted the psychological burden
of PD and declining functional status (Jonasson et al., 2018; Leavy et al., 2019). Greater
depression was found to predict perceived consequences of falling, and greater anxiety
predicted activity avoidance behavior, providing insight into factors possibly related to the
progression of FOF to FFAB (Rahman et al., 2011). Catastrophizing was also found to be a
predictor of FFAB and may play a role in identifying potential avoiders with maladaptive FFAB
and treatment (Landers et al., 2017; Leavy et al., 2019). FOF was reported to increase at times
when individuals with PD were feeling low, tired, or stressed; however, they reported less or no
FOF at times when they were in good spirits (Jonasson et al., 2018). Furthermore, FOF
increased when alone and was expressed in negative terms and associated with feelings of
vulnerability (Jonasson et al., 2018). These findings highlight the significant influence of mood
on FOF and potential targets for intervention. In some cases, participants endeavored to lead a
normal daily life as much as possible, despite FOF and FFAB. Their desire to engage in a
particular activity was sometimes prioritized above FOF, indicating the power of valued
activities (Jonasson et al., 2018). Valued activities were shown to counteract the avoidance
impact of FOF, allowing some individuals with PD to overcome FFAB and engage in meaningful
activities (Jonasson et al., 2018). This evidence supports the benefit of identifying meaningful
activities for individuals with PD and providing appropriate support to engage in these activities
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safely despite reported FOF or FFAB. Further research is needed to determine what
psychological factors and coping strategies are necessary for individuals to prioritize valued
activities above FOF.

Benefits of FFAB
Among reviewed studies, activity restriction was not always reported as fear related. While the
negative implications of FFAB have been widely discussed and may indicate an implicit bias
within the current literature, there was an indication that FFAB may be a sound strategy in
hazardous circumstances when it appropriately matches the individuals’ capabilities (Landers et
al., 2017; Leavy et al., 2019; Nilsson et al., 2020). For some individuals with PD, restricted
engagement in activities was an expression of increased awareness of their own abilities and
involved careful mental planning (Leavy et al., 2019). When discussing activity avoidance, some
participants described themselves as being analytical and observant of their physical capacity,
as opposed to being afraid (Leavy et al., 2019). Some avoidance behavior in an individual with
postural stability, a common concern of individuals with PD, may be healthy and appropriate if
it matches their actual balance capability (Landers et al., 2017). From a clinical perspective,
these findings indicate the importance of identifying an individual’s rationale behind activity
avoidance to ascertain if it is protective and due to increased awareness and understanding of
physiological risks, or if it is excessive and due to a disparity between physiological risk and
perceived risk (Delbaere et al., 2010). The concept of a healthy (adaptive) or appropriate level
of FFAB, which requires further evidence to define, may serve as a protective factor for
individuals with PD and decrease fall risk (Landers et al., 2017; Leavy et al., 2019; Nilsson et al.,
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2020). The possible benefits of FFAB may be overlooked among this population as only three of
the nine studies provided a discussion for both positive and negative consequences of FFAB.
These findings demonstrate the importance of investigating FOF, FFAB, physiological fall risk,
perceived fall risk, and individual reasons for avoiding certain activities in clinical assessment
and ensuring that future research further examines the constructs of adaptive and maladaptive
FFAB.

Assessing FFAB in PD
Most assessments utilized in reviewed studies among individuals with PD sought to quantify an
individual’s balance confidence or self-efficacy related to falls. For example, The ActivitiesBalance Confidence (ABC) scale asks respondents to indicate their level of confidence in doing
activities without losing balance (e.g., “How confident are you that you will not lose your
balance or become unsteady when you…Walk around the house?”) (Powell & Myers, 1995).
The FES evaluates how confident respondents are in performing particular activities without
falling (e.g., “Please circle the opinion closest to your own to show how concerned you are that
you might fall if you did this activity”) (Tinetti et al., 1990). The CoF scale asks respondents to
rate their agreement with statements of concern regarding potential consequences of falls
(e.g., “I think that if I fall over…I will be embarrassed”) (Yardley & Smith, 2002). While these
assessments have been used with the PD population and measure FOF, they fail to capture the
downstream consequences of activity avoidance and participation restriction that a lack of
confidence, decreased self-efficacy, or concern for consequences have on performing
functional tasks and engaging in daily activities (Landers et al., 2011). Moreover, research has
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indicated that these assessments are often used beyond the scope of their original design to
measure FOF (Moore & Ellis, 2008).

In this scoping review, we identified two assessments that aim to evaluate both FOF and the
behavioral consequences that fear has on activity participation, adhering to the construct of
FFAB. The SAFFE and the FFABQ measure FOF and how it translates into avoidance behavior
among daily activities (Lachman et al., 1998; Landers et al., 2011). The SAFFE asks respondents
to report their current activity levels, FOF, and the impact FOF has on activity participation
(e.g.,” Do you currently go to the store? Do you not go to the store because you are
very/somewhat/a little/not at all worried that you might fall? Are there other reasons that you
do not go to the store?”) (Lachman et al., 1998). The FFABQ, including its new modified version,
asks respondents to rate how often they avoid activities due to their FOF (e.g., “Due to my fear
of falling, I never/rarely/sometimes/often/always avoid walking on different surfaces?”)
(Landers et al., 2011). The FFABQ has also been used to dichotomize avoiders vs. non-avoiders
to provide a more comprehensive picture of the impact of avoidance behavior due to FOF
(Landers et al., 2017).

Importantly, FOF and FFAB are associated with disease-related characteristics of PD. In addition
to measures specific to FOF and FFAB, the included studies also outlined PD-specific
assessments used to assess the impact of PD symptoms. The UPDRS, H&Y, SE-ADL, PDQ-39, and
PADLs were identified within the included studies. The UPDRS assesses a broad range of
functioning with contributions from the investigator, patient, and caregiver and contains four
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parts: non-motor experiences of daily living, motor experiences of daily living, motor
examination, and motor complications (Goetz et al., 2008; "The Unified Parkinson's Disease
Rating Scale (UPDRS): Status and Recommendations," 2003). The H&Y assesses how the patient
and caregiver view their health and describes the progression of PD (Hoehn & Yahr, 1967). The
SE-ADL assesses how the patient and caregiver view their present overall activity levels (Schwab
et al., 1969). The PDQ-39 is a self-report questionnaire assessing PD-specific health-related
quality over the last month (Jenkinson et al., 1997). The PADLS allows patients to report the
impact that PD has upon daily activities subjectively (Hobson et al., 2001). These PD-specific
assessments are commonly used in clinical practice and research among the PD population to
quantify disease severity, functioning, and health-related quality of life (Marinus et al., 2002;
Perlmutter, 2009). Although these assessments contribute information about activity
participation among individuals with PD, none of these assessments measure FFAB. The use of
PD-specific assessments adds to the understanding of how PD-specific symptoms and severity
influence or are influenced by FFAB and the overall impact on daily activities and quality of life.

Intervention Approaches
There is limited research on interventions to mitigate FOF or FFAB among persons with PD. Only
one of the nine included studies investigated an intervention to treat FFAB (Nilsson et al.,
2011). In that study, deep brain stimulation at the subthalamic nucleus was found to have no
impact on the rate of falls after surgery; however, fewer activities were avoided owing to the
risk of falling, and fall-related self-efficacy had improved during complex activities, providing
initial support for subthalamic deep brain stimulation as an effective intervention approach
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(Nilsson et al., 2011). Despite the lack of a control group, positive effects were found on
activities and participation one year after surgery; however, the lack of control group warrants
caution when interpreting the results (Nilsson et al., 2011). Further research is necessary to
explore the role of the subthalamic nucleus in FFAB and fall-related self-efficacy. Balance
training increased confidence, which helped individuals with PD engage in more activities
(Leavy et al., 2019). With regards to physical activity and balance training, participants reported
that they wished providers discussed the importance of physical activity, alongside
medications, in the early stages of PD to better manage disease symptoms actively (Leavy et al.,
2019). While a major limitation was the lack of evidence on interventions, the majority of
included studies made recommendations for potential interventions based on the predictors
and associated variables of FOF and FFAB. The recommended intervention approaches for
consideration have been summarized below. Physical interventions to address motor symptoms
of PD, such as freezing of gait, balance impairments, functional mobility concerns, turning
deficits, fall recovery techniques, and overall physical activity (Bryant et al., 2015; Jonasson et
al., 2018; Leavy et al., 2019; Nilsson et al., 2010; Nilsson et al., 2020). Psychological
interventions and coping strategies to address anxiety, catastrophizing, depression, balance
confidence, concerns about falling, and executive functioning (Jonasson et al., 2018; Landers et
al., 2017; Leavy et al., 2019; Rahman et al., 2011). Self-management and support interventions
to address pain management, PD symptoms, comorbid disabilities, engagement in activities of
daily living, adapting and compensating, caregiver training, home exercise programs, selfmonitoring, planning, and problem-solving (Bryant et al., 2015; Jonasson et al., 2018; Landers et
al., 2017; Leavy et al., 2019). Environmental modifications to address proper durable medical
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equipment, training for assistive mobility devices, and safety in the home, specifically with
stairs and fall hazards (Bryant et al., 2015; Jonasson et al., 2018; Leavy et al., 2019). Supporting
and encouraging engagement in meaningful activities through modifications and adaptations,
problem-based strategies, exposure therapy, sound avoidance strategies, caregiver training,
and addressing socio-economic considerations such as transportation, accessibility, and inhome support (Bryant et al., 2015; Jonasson et al., 2018; Landers et al., 2017; Leavy et al.,
2019). Lastly, due to the limited evidence for treating FFAB among persons with PD,
generalizing evidence from non-PD studies was a common occurrence in the included literature.
It is important to note that the above recommendations have not been tested within the PD
population, and further research is needed to assess their efficacy within this population. While
many of the reported findings indicate that FFAB has intrinsic and extrinsic, as well as physical
and psychological dimensions, a cause-to-effect relationship cannot be determined because the
majority of included studies utilized a cross-sectional research design, lacking the temporality
and control needed to support evidence of causation. While limited evidence exists for
interventions targeting FFAB among individuals with PD, based on the unique impact of PDrelated symptoms and the varied experiences of FFAB, clinicians may benefit from a battery of
assessments to understand what specific impairments impact FFAB. This knowledge may better
allow clinicians to identify appropriate interventions and assist individuals with PD in making
informed decisions regarding their particular risk of falling for any given task or environment.
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Limitations
Despite following a structured framework and utilizing a search strategy that was designed to
be comprehensive, with no limit on publication date, the possibility still exists that some
relevant literature was not captured, thus impacting our findings. Additionally, we did not
assess individual studies on their methodological quality. Although this is not a requirement for
scoping reviews, as the aim is to map the extent of the literature, assessing for risk of bias may
have impacted the presentation of these results (Peters, 2020). While the exclusion criteria
were designed to ensure our literature search provided only studies characterizing FFAB, the
exclusion of studies related to FOF, balance confidence, or self-efficacy that do not report on
associated activity avoidance behavior is a limitation and must be recognized. Subsequently,
additional factors contributing to FOF and FFAB and the maladaptive or adaptive value of
activity avoidance behavior may not be included within the reviewed studies. For example, the
role of cognitive impairment was not addressed in the included studies, limiting the
generalizability of findings to individuals with PD and cognitive impairment. Lastly, there is a
bias noted towards the negative consequences of FFAB among the included studies. Only three
of the nine studies included addressed the possibility that FFAB may be appropriate according
to the physiological fall risk, environment, and the task being undertaken by the individual,
indicating a limitation of current research and a need for further exploration into both adaptive
and maladaptive types of FFAB.
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CONCLUSIONS
While FOF has been investigated among the general population, FOF among persons with PD
has not received as much attention. Furthermore, the separate construct of FFAB within this
population has only recently gained interest, evidenced by the fact that the included studies
range from 2010 to 2020. This review sought to describe the available evidence for FFAB among
persons with PD, with attention to available assessments and intervention approaches. FFAB is
complex, multifaceted, unique to the individual, and is significantly impacted by PD-specific
symptoms. FOF is more prevalent among the PD population, and the downstream
consequences of activity restriction can lead to sedentary behavior and further disability. Early
identification and intervention for FOF and FFAB were highlighted in the literature. Clinicians
should seek to recognize the difference between FOF and FFAB and adaptive and maladaptive
levels of FFAB to initiate proper treatment. The majority of available evidence was crosssectional and aimed at understanding the predictors of FFAB. Although these predictors provide
insight into FFAB, a causal relationship cannot be assumed. Further research is needed to
identify the causes of FFAB and appropriate interventions for prevention and treatment. While
deep brain stimulation of the subthalamic nucleus and balance training appear to have some
efficacy in reducing FFAB among persons with PD, most recommendations for intervention
approaches are based on evidence from the general population or hypothesized from factors
shown to be significant predictors in FFAB. This review highlights that FFAB is associated with
psychological, physical, and environmental factors. Future research and intervention
approaches should consider these domains along with PD-specific symptoms when evaluating
and treating FFAB among persons with PD.
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Further research is needed to describe the impact PD-specific symptoms and severity have on
FFAB and how FFAB may contribute to the progression of PD. The complexity of FFAB and the
misuse of FOF constructs indicate a need for further research providing evidence for the validity
and reliability of standardized assessments. Interventions for FFAB among the general
population emphasize cognitive-behavioral approaches; however, further research is needed to
understand the effect of cognitive-behavioral approaches among individuals with PD.
Additionally, further research is necessary to ascertain the causal relationships, if any, between
predictors of FOF and FFAB. Furthermore, it needs to be determined if treatment targeting
these predictors can effectively mitigate FFAB and its downstream consequences. Lastly,
further research is needed to identify at what level FFAB no longer provides a protective benefit
and begins to contribute to unnecessary sedentary behavior, social isolation, deconditioning,
and further decline.

DIRECTIONS FOR DISSERTATION
This scoping review identified multiple gaps and themes in the literature. One of the main
themes identified was the significant impact of FFAB on daily life among individuals with PD.
The subtheme of the psychological influence of FFAB was also highlighted. This association
between psychological factors and FFAB has become the target of recent investigation as more
researchers recognize the significant role thoughts play in FOF and FFAB beyond physical
characteristics and physiological fall risk. While psychological factors, such as depression and
anxiety have been associated with FFAB in previous literature, less is known about the role of
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catastrophizing. Furthermore, limited research is available on FFAB among those with PD,
despite evidence that individuals with PD have an increased fall risk and experience significant
anxiety and depression compared to the general population of older adults (Allen et al., 2013;
Pontone et al., 2011; Reijnders et al., 2008). This scoping review also demonstrated that even
less is known about interventions to address FFAB among individuals with PD. Multiple studies
suggested that psychological measures may be potential treatment targets, but further
research is needed. Another gap in the literature is the limited research comparing individuals
with FOF and those that develop FFAB. FFAB is arguably a more significant concern as the
associated avoidance behavior, rather than the FOF alone, logically leads to downstream
negative consequences of functional decline (Bryant et al., 2015; Jonasson et al., 2018; Landers
et al., 2017; Nilsson et al., 2020). Lastly, although evidence suggests that FFAB has a significant
impact on daily life, there is a lack of research on the specific activities impacted by FFAB
among individuals with PD. This dissertation aims to address the limited research on how FFAB
impacts individuals with PD by characterizing the most avoided activities due to FFAB using the
mFFABQ (Chapter 2). After describing how FFAB influences activity restriction using the
mFFABQ, the relationship between psychological factors and FFAB will be examined, specifically
depression, anxiety, and catastrophizing, and the role they play above and beyond disease
severity among individuals with PD (Chapter 3). Lastly, to gain a greater understanding of
individuals experiencing FOF and those developing FFAB, among the associated psychological
factors, a national sample of older adults will be analyzed, providing further insight for
comparison against individuals with PD (Chapter 4). While these studies will not establish a
causal relationship, collectively, these studies will explore potential treatment targets to
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mitigate FFAB among individuals with PD and older adults and provide further insight for
clinicians and future research.
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CHAPTER 2: PROJECT 1
ACTIVITIES AVOIDED DUE TO FEAR OF FALLING AVOIDANCE BEHAVIOR AMONG PARKINSON’S
DISEASE

ABSTRACT
Fear of falling avoidance behavior (FFAB) is common among individuals with Parkinson’s disease
(PD). It may lead to downstream consequences of physical and psychological decline, which
may further increase fall risk. A better understanding of which activities are avoided due to fear
of falling and how the avoidance of certain activities may impact fall risk can inform
rehabilitation professionals designing group and individual interventions to decrease FFAB,
decrease fall risk, and increase safe engagement in daily activities for individuals with PD.
The objective of this study was to determine what activities are avoided most due to FFAB,
what demographic factors are associated with the FFAB, and if avoidance of specific activities is
associated with fall risk among individuals with PD. This study used a cross-sectional design with
a convenience sample (n = 174) of individuals diagnosed with PD. Descriptive and correlational
analyses were performed to determine the most avoided activities on the Modified Fear of
Falling Avoidance Behavior Questionnaire (mFFABQ) (calculated by the sum of participants
avoiding activities sometimes, often, or always) and associated factors. A binomial logistic
regression was used to determine the relationship between avoided activities and falls. Findings
indicated the most frequently avoided activities due to FFAB were “Walking in dimly lit,
unfamiliar places” (52% of participants), “Walking on different surfaces” (46% of participants),
“Lifting and carrying objects” (45% of participants), “Walking in crowded places” (45% of
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participants), and “Recreational and leisure activities” (41% of participants). Individuals
reporting a fall in the last month (p = .011) or last year (p = .029) had higher FFAB scores than
those without a fall in the last month or year. Avoiding activities such as walking (OR = 2.07),
getting out of chairs (OR = 1.96), and preparing meals (OR = 2.12) were associated with
increased odds of falling in the past month and avoiding going up and downstairs (OR = .58) and
showering or bathing (OR = .48) were associated with decreased odds of falling in the past
month. Individuals reported high FFAB for walking in compromised situations (e.g., dimly lit,
unfamiliar, different surfaces, while carrying objects, and in crowded places) and engaging in
recreational and leisure activities. While fallers reported higher levels of FFAB compared to
non-fallers, individuals without falls still reported FFAB. Although FFAB of certain activities was
associated with increased odds of falling, protective forms of FFAB (e.g., when physiological risk
matches perceived risk) may be associated with decreased odds of falling. Knowledge of the
most avoided activities due to FFAB can inform the development of evidence-based
interventions targeting this population.
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INTRODUCTION
Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by motor
and non-motor symptoms that significantly impact safety and independence with everyday
activities (Jankovic, 2008; Rao et al., 2003). Neurological disorders are currently the leading
cause of disability globally, and PD is one of the fastest-growing neurological disorders and the
most common movement disorder (Dorsey et al., 2018; Fasano et al., 2017; Mhyre et al., 2012).
While there are multiple motor and non-motor symptoms of PD that impact daily life, falling
causes severe effects to the individual, caregivers, and the healthcare system (Allen et al.,
2013; Yang et al., 2020). The risk of falling in PD is roughly twice that of community-dwelling
older adults (Wood et al., 2002). The majority of falls for individuals with PD happen in their
homes, specifically in their bedrooms, living areas, kitchens, and gardens (Ashburn et al., 2008).
It has been reported that up to 60.5% of individuals with PD fall at least once each year, and up
to 39% report multiple falls each year (Allen et al., 2013). Fear of falling (FOF) and fear of falling
avoidance behavior (FFAB) have been the focus of recent research as the related concepts of
FOF, balance confidence, and FFAB have been found to be significant predictors of future falls
(Allen et al., 2013; Landers et al., 2015).

Fall prevention is a common topic for group therapy sessions implemented by rehabilitation
professionals. As rehabilitation professionals continue to identify and treat subgroups within
inpatient, outpatient, and community-based rehabilitation settings, more evidence will be
necessary to develop targeted group interventions. With an increased understanding of
activities commonly avoided due to FOF among individuals with PD, rehabilitation
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professionals, such as occupational and physical therapists, can develop evidence-based group
interventions with exposure-based training targeting the most avoided activities (Zijlstra et al.,
2009; Zijlstra et al., 2007). Understanding the most avoided activities due to FFAB can also
inform clinical practice guidelines and standardized program development. Furthermore, this
knowledge can support future research efforts in designing assessments and interventions to
target FFAB.

While there has been increased research attention towards FOF and FFAB demonstrating a
higher prevalence among individuals with PD compared to healthy controls, limited research
exists on what activities are most avoided due to a FOF (Foongsathaporn et al., 2016; Jonasson
et al., 2018; Kader et al., 2016; Rahman et al., 2011). Because FFAB may lead to downstream
consequences of physical and psychological decline (Landers et al., 2021; Landers et al., 2017),
identifying the most commonly avoided activities may play a key role in designing evidencebased interventions to reduce FFAB and prevent further functional decline. Among PD
participants, three studies to date have characterized specific activities impacted by FFAB. Two
studies used the modified Survey of Activities and Fear of Falling in the Elderly (mSAFFE) to
describe FFAB (Kader et al., 2016; Rahman et al., 2011), and another study examined balance
confidence, using the Activities-Specific Balance Confidence Scale (ABC) (Foongsathaporn et al.,
2016). To date, no studies have characterized avoided activities from among those used in the
Fear of Falling Avoidance Behavior Questionnaire (FFABQ) or the modified version (mFFABQ)
(Landers et al., 2011). The mFFABQ asks about additional activities not found in the mSAFFE or
the ABC scale, such as lifting and carrying objects, walking on different surfaces, walking in
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dimly lit, unfamiliar places, getting in and out of a chair, exercising, doing housework, work
and/or volunteer work, and recreational and leisure activities (Landers et al., 2011).

The primary purpose of this study was to determine the most avoided activities due to FFAB to
inform future treatment approaches. Aim 1 was to determine which activities were reported to
be avoided the most using the itemized mFFABQ. Aim 2 was to determine if total mFFABQ and
itemized scores were different based on age, gender, disease severity, and fall history. Aim 3
was to determine the association between avoidance of specific activities and fall risk.

METHODS
Design
This study employed a cross-sectional design using a convenience sample of individuals
diagnosed with PD and referred to physical therapy. This study received Internal Review Board
approval through the Cleveland Clinic – Lou Ruvo Center for Brain Health (IRB – 16 – 101).

Participants
Participants were recruited as a sample of convenience from the Cleveland Clinic – Lou Ruvo
Center for Brain Health in Las Vegas, Nevada. Upon referral to physical therapy services from a
movement disorder neurologist, participants completed the mFFABQ during their initial
evaluation intake. A total of 174 participants with a clinical diagnosis of idiopathic PD were
recruited from January 2019 to March 2021. Participants were included if they were over the
age of 18 years, diagnosed with PD by a neurologist, and referred to outpatient physical
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therapy. The exclusion criteria were as follows: inability to read or speak English, significant
cognitive impairment (defined as a score of <18 on the Montreal Cognitive Assessment) (Hoops
et al., 2009), or any non-PD-related comorbidities that significantly impaired balance.
Questionnaires were reviewed by two members of the research team to ensure responses were
complete and appropriate to maintain data integrity. In addition to the mFFABQ, fall history
was also collected with questions on the number of falls in the previous month, year, and
injurious falls in the past year.

Measures
The FFABQ is a 14-item scale measuring avoidance behavior due to a FOF and has been
modified since its initial publication (Landers et al., 2011). The modified version, mFFABQ, was
used in this study. The mFFABQ made minor changes to the prompts. For example, the original
FFABQ asked, “Due to my fear of falling, I avoid…” and the participant could choose from
completely disagree, disagree, unsure, agree, or completely agree. In the mFFABQ, participants
are provided with a prompt, “Due to my fear of falling, I avoid…” and then asked to indicate
whether they never (0% of the time), rarely (25% of the time), sometimes (50% of the time),
often (75% of the time), or always (100% of the time) avoid various activities. For example,
“Due to my fear of falling, I avoid walking on different surfaces (e.g., grass, uneven ground)
sometimes (50% of the time).” Each item (activity) is scored 0 (never), 1 (rarely), 2 (sometimes),
3 (often), or 4 (always). Item scores are summed with a maximum total score of 56. Higher
scores indicate more FFAB. Evidence for the test-retest reliability for the mFFABQ is good (ICC
(3,1) = 0.796, 95% CI = 0.625 – 0.895) (Landers et al., 2014). The mFFABQ has been shown to

50

measure a distinct construct, FFAB, which is separate from falls efficacy or balance confidence,
allowing for an analysis of the extent to which FOF has direct implications on activity restriction
(Landers et al., 2011; Landers et al., 2014).

Data Analysis
All analyses were performed using SPSS 27.0 (IBM SPSS Statistics for Windows, Armonk, New
York, USA: IBM Corp). For all statistical tests, an alpha level of .05 was used for significance.
Descriptive analyses were conducted for participant characteristics and are reported as means,
proportions ± standard deviations and presented in Table 1. For Aim 1, descriptive analyses
were conducted on the mFFABQ, including frequencies for each of the 14 items, and are
presented in Table 2. The most frequently avoided activities were calculated as the sum of the
percentage of participants reporting that they sometimes (50% of the time), often (75% of the
time), or always (100% of the time) avoided the activity according to the mFFABQ items. When
combined scores for reporting of sometimes, often, or always were equal, rarely scores were
added to determine rank.
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Table 1. Participant characteristics – Means, proportions,
and standard deviations
Participants
(n = 174)
Participant Characteristics
Age (years)
Gendera
Years from diagnosis
Falls in the past month
Falls in the past year
Injurious falls in the past year
Hoehn and Yahr Stages (n)
1.0
1.5
2.0
2.5
3.0
4.0
5.0
UPDRS Part III (Motor Examination)
mFFABQ (Total score; 0 – 56, higher scores indicated
increased FFAB)
mFFABQ total score for men (n = 112)
mFFABQ total score for women (n = 62)
aAscertained by self-report.

72.9 ± 10.4
112 men, 62 women
8.0 ± 4.9
1.2 ± 4.41
3.4 ± 8.8
.2 ± .5
14
11
52
24
53
18
2
30.6 ± 16.8
17.1 ± 13.9
12.2 ± 13.5
17.2 ± 13.5

For Aim 2, statistical analyses were used to examine the relationship of total mFFABQ scores
with age, gender, disease severity, and fall history. A Pearson product-moment correlation
analysis was performed to determine the relationship between total mFFABQ scores and age. A
one-way analysis of variance (ANOVA) was used to examine differences in mFFABQ scores
based on disease severity, measured by Hoehn and Yahr stages. A Tukey HSD follow-up
procedure was used for post hoc pairwise comparisons. Independent samples t-tests were used
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to examine differences in total mFFABQ scores between men and women, falls or no falls in the
past month, falls or no falls in the past year, and injured fallers or non-injured fallers.

Additionally, statistical analyses were used to examine the relationships between the scores for
each item of the mFFABQ with age, gender, disease severity, and falls. Spearman rank
correlation coefficients were calculated for each item on the mFFABQ and age, disease severity
(Hoehn and Yahr), and falls (falls in the past month, falls in the past year, and injurious falls in
the past year) (Khamis, 2008). Finally, Mann-Whitney U tests were used to determine if there
were differences on each item of the mFFABQ between men and women.

For Aim 3, a logistic regression was performed to examine the relationship between avoidance
behavior and falls in the past month and the past year. Goodness-of-fit was tested using the
Hosmer-Lemeshow test, and the improvement in fit was verified using Cox and Snell as well as
Nagelkerke pseudo R2 values. The results are presented as odds ratios (OR) and 95% confidence
intervals (CI) with associated p-values.

RESULTS
A total of 174 participants (mean age = 72.9, SD = 10.4; men = 112, women = 62) were included
in this study. Descriptive statistics of participant characteristics and relevant variables are
provided in Table 1.
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Aim 1. Twenty-three percent of the participants (n = 40) reported a fall in the past month.
Thirty-four percent of the participants (n = 59) reported a fall in the past year, and three
percent of the participants (n = 5) reported an injurious fall in the past year. Overall, the most
frequently avoided activity was “Walking in dimly lit, unfamiliar places,” (52% of participants).
The second most frequently avoided activity was “Walking on different surfaces” (46% of
participants). The third and fourth most avoided activities were “Lifting and carrying objects”
and “Walking in crowded places” (45% of participants). The fifth most avoided activity was
“Recreational and leisure activities” (41% of participants). See Table 2 for further details. The
least frequently avoided activities calculated the same as above were “Walking” (27% of
participants), “Leaving home” (27% of participants), and “Exercise” (31% of participants).

The activities that were avoided always (100% of the time), by the largest number of subjects
were “Work and volunteer work” (15% of participants), “Walking in dimly lit unfamiliar places”
(10% of participants), “Doing housework” (10% of participants), “Preparing meals” (10% of
participants), and “Going up and down stairs” (10% of participants). See Table 2 for complete
rankings.
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Table 2. Frequencies for items of the mFFABQ
mFFABQ Items

1. Walking
2. Lifting and carrying
objects (e.g., cup,
child)
3. Going up and
downstairs
4. Walking on different
surfaces (e.g., grass,
uneven ground)
5. Walking in crowded
places
6. Walking in dimly lit,
unfamiliar places
7. Leaving home
8. Getting in and out of
a chair
9. Showering and/or
bathing
10. Exercise
11. Preparing meals
(e.g., planning,
cooking, serving)
12. Doing housework
(e.g., cleaning, washing
clothes)
13. Work and/or
volunteer work
14. Recreational and
leisure activities (e.g.,
play, sports, arts and
culture, crafts, hobbies,
socializing, traveling)

Response category n (%)
Never
Rarely
Sometimes
(0% of (25% of (50% of the
the
the
time)
time)
time)

Often
(75% of
the
time)

Always
(100%
of the
time)

Sometimes
+ often +
always
(merged)

97 (56)
50 (29)

30 (17)
46 (26)

26 (15)
42 (24)

18 (10)
25 (14)

3 (2)
11 (6)

47 (27)
78 (45)

Ranking
(Most
avoided
ranked
as 1)
14
3

63 (36)

41 (24)

30 (17)

23 (13)

17 (10)

70 (40)

6

54 (31)

40 (23)

46 (25)

27 (16)

7 (4)

80 (46)

2

57 (33)

39 (23)

42 (24)

30 (17)

6 (3)

78 (45)

4

37 (21)

46 (26)

38 (22)

35 (20)

18 (10)

91 (52)

1

90 (52)
75 (43)

37 (21)
42 (24)

21 (12)
35 (20)

21 (12)
15 (9)

5 (3)
6 (3)

47 (27)
56 (32)

13
11

85 (49)

33 (19)

27 (16)

17 (10)

12 (7)

56 (32)

10

80 (46)
86 (50)

40 (23)
30 (17)

25 (14)
25 (14)

21 (12)
16 (9)

8 (5)
17 (10)

54 (31)
58 (33)

12
9

72 (41)

44 (25)

26 (15)

15 (9)

17 (10)

58 (33)

7

79 (45)

37 (21)

15 (9)

17 (10)

26 (15)

58 (33)

8

61 (35)

41 (24)

32 (18)

27 (15)

13 (7)

72 (41)

5

Note – Bolded mFFABQ items indicate the top 5 most avoided activities.
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Aim 2. Correlations were not significant between the total mFFABQ scores and age (r = .03, p =
.691). No significant differences were found on total mFFABQ scores between men and women
(t(172) = .01, p = .933) or based on disease severity (Hoehn and Yahr) F(7,166) = 1.50, p = .171. Total
mFFABQ scores were 6.1 [(95% CI, 1.44, 10.56), t(172) = 2.58, p = .011] points higher among
individuals reporting a fall in the past month (21.9 ± 14.4) than those without a fall in the past
month (15.8 ± 12.9). Individuals reporting a fall in the past year had higher total mFFABQ scores
(20.3 ± 13.6) than those without a fall in the past year (15.6 ± 13.2), a significant difference of
4.7 points (95% CI, 0.49, 8.94), t(172) = 2.20, p = .029. There was no difference in total mFFABQ
scores between injured fallers (23.0 ± 13.1) and non-injured fallers (17.0 ± 13.5) (t(172) = .979, p =
.329).

Correlations were not significant between any mFFABQ items and age or disease severity (ps
>.136). No significant differences were found on any of the mFFABQ items between men and
women (ps > .195). With regards to falls, there were no significant correlations between any
mFFABQ item and falls in the past year or injurious falls in the past year (ps > .056). However,
there were multiple items on the mFFABQ that had significant correlations with falls in the past
month (Item 1: Walking (rs = .260, p < .001), Item 5: Walking in crowded places (rs = .186, p =
.014), Item 7: Leaving home (rs = .194, p = .010), Item 8: Getting in and out of a chair (rs = .158, p
= .038), Item 10: Exercise (rs = .154, p = .043), Item 11: Preparing meals (rs = .202, p = .008), Item
12: Doing housework (rs = .192, p = .011), Item 13: Work and/or volunteer work (rs = .230, p =
.002), and Item 14: Recreational and leisure activities (rs = .154, p = .042)).
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Aim 3. A logistic regression was performed to examine the relationship of avoidance behavior,
using the items on the mFFABQ, and falls in the past month. The logistic regression model was
significant, χ2 (14) = 38.815, p = < .001. The model explained 30.6% (Nagelkerke R2) of the
variance in falls in the past month and correctly classified 77.5% of the cases. Items 1 (Walking),
3 (Going up and downstairs), 8 (Getting in and out of a chair), 9 (Showering and/or bathing),
and 11 (Preparing meals) were significant (see Table 3). Individuals who avoided walking (OR =
2.07), getting out of chairs (OR = 1.96), and preparing meals (OR = 2.12) had increased odds of
falling in the past month. Individuals who avoided going up and downstairs (OR = .575) and
showering and/or bathing (OR = .481) had decreased odds of falling in the past month. A
second logistic regression was performed to examine the relationship of avoidance behavior,
using the items on the mFFABQ, and falls in the past year. The logistic regression model was
significant, χ2 (14) = 24.62, p = < .039. The model explained 18.5% (Nagelkerke R2) of the
variance in falls in the past year and correctly classified 73.3% of the cases. Items 1 (p = .039)
and 11 (p = .040) were significant, indicating that individuals who avoided walking (OR = 1.71)
and preparing meals (OR = 1.83) had increased odds of falling in the past year.
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Table 3. Logistic regression results: Individual mFFABQ items on fall history in the past month
n = 174

B

SE

Wald

mFFABQ items
1. Walking
.73
.31 5.69
2. Lifting and carrying objects
-.31
.30 1.03
3. Going up and downstairs
-.55
.26 4.74
4. Walking on different surfaces -.32
.34 .92
5. Walking in crowded places
.54
.34 2.79
6. Walking in dimly lit,
-.48
.35 1.88
unfamiliar places
7. Leaving home
.37
.31 1.48
8. Getting in and out of a chair .67
.30 4.95
9. Showering and/or bathing
-.73
.34 4.56
10. Exercise
-.19
.31 .36
11. Preparing meals
.75
.36 4.30
12. Doing housework
-.22
.41 .30
13. Work and/or volunteer
.48
.32 2.30
work
14. Recreational and leisure
-.26
.28 .84
activities
Note – Significant items on the mFFABQ are bolded.

df

p

Odds
Ratio
(OR)

95% CI for OR
(Upper,
Lower)

1
1
1
1
1
1

.017
.311
.029
.337
.095
.170

2.07
.74
.58
.72
1.77
.69

(1.14, 3.77)
(.41, 1.33)
(.35, .95)
(.75, 1.40)
(.91, 3.44)
(.31, 1.23)

1
1
1
1
1
1
1

.223
.026
.033
.551
.038
.585
.130

1.45
1.96
.48
.83
2.12
.80
1.62

(.80, 2.65)
(1.08, 3.53)
(.25, .94)
(.15, 1.53)
(1.04, 4.31)
(.36, 1.79)
(.87, 3.01)

1

.358 .77

(.45, 1.34)

DISCUSSION
Among individuals with PD, a high number of daily activities were reported as being avoided
due to a FOF. The activities that were reported to be avoided sometimes, often, or always, due
to FOF, from most avoided to least avoided, were walking in dimly lit, unfamiliar places, walking
on different surfaces, lifting and carrying objects, walking in crowded places, and recreational
and leisure activities. Individuals with PD experiencing falls in the past month or year had higher
mFFABQ total scores than those without falls. Furthermore, multiple items on the mFFABQ
were positively correlated with falls in the past month. Avoided activities explained a significant

58

amount of variance in falls in the last month. The avoidance of walking, getting out of chairs,
and preparing meals was associated with increased odds of falling among individuals with PD.

Individuals with PD report high FFAB for walking in compromised situations (e.g., dimly lit,
unfamiliar, different surfaces, while carrying objects, and in crowded places). These activities
are related to functions requiring challenging balance demands in daily life (Acaröz Candan et
al., 2020). The fifth most avoided activity was engaging in recreational and leisure activities,
which are related to instrumental activities of daily living and socialization (Acaröz Candan et
al., 2020). Our results have some consistency with previous research on FFAB using the mSAFFE
among individuals with PD. Kader and colleagues (2016) reported that individuals with PD
avoided going out when it is slippery, reaching for something above their head, walking a
kilometer, going to a place with crowds, and bending down to get something due to FOF.
Rahman and colleagues (2011) reported that individuals with PD avoided going out when it is
slippery, going to a place with crowds, going out to a social event, going for a walk, and
traveling by public transport. While there is some variation between the items on the mSAFFE
and the mFFABQ, common themes of avoiding activities that involve walking in compromised
situations are seen. Another study on balance confidence found that individuals with PD
reported the lowest confidence for activities such as walking on slippery sidewalks, not holding
rails on escalators, being bumped while walking in a crowded place, and standing on a chair to
reach something (Foongsathaporn et al., 2016). While this previous study examined balance
confidence rather than FFAB, low balance confidence may indicate a high degree of FOF and
lead to FFAB (Talley et al., 2014). Walking difficulties have been identified as one of the
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strongest contributing factors to FOF and FFAB (Jonasson et al., 2015; Lindh-Rengifo et al.,
2019; Lindholm et al., 2014; Nilsson et al., 2012; Nilsson et al., 2020). While gait and balance
have been shown to be poorer among those with a high level of FOF, it is not known whether
individuals compromise their gait and balance due to FOF or if it is due to physical and motor
deficits of PD (Bryant et al., 2014). Concerns about maintaining balance while dual-tasking and
the anxiety surrounding crowded places have also been identified in previous literature
(Jonasson et al., 2018; Lindh-Rengifo et al., 2019).

A novel finding from our study was a high level of FFAB for recreational and leisure activities.
The ABC scale and the mSAFFE do not include questions regarding recreational and leisure
activities, which may be why these types of activities have not been identified in previous
literature. The mSAFFE consists of questions about going out to a social event and visiting a
friend or relative, which may be classified as recreational or leisure activities, but these
questions do not cover the entire spectrum of possible recreational and leisure activities.
Rahman and colleagues did find that going out for a social event was the third most avoided
activity in their study, but this was not a significant finding in the study by Kader and colleagues
(Kader et al., 2016; Rahman et al., 2011). This novel finding warrants further investigation as
the mFFABQ is the only FFAB measure that includes the concept of recreational and leisure
activities, and engagement in these types of activities has been linked to increased quality of
life (Ellingson et al., 2019; Landers et al., 2011; Perepezko et al., 2019).
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The most reported activities that were avoided always, from most avoided to least avoided,
were work and volunteer work, walking in dimly lit unfamiliar places, doing housework,
preparing meals, and going up and down stairs. When only looking at the activities with the
highest avoidance behavior of always (100% of the time), we see the addition of work and
volunteering, housework, meal preparation, and going up and down stairs. The mSAFFE does
not include a question regarding work or volunteer work, but it does ask about preparing
simple meals, cleaning the house, and going up and down stairs (Lachman et al., 1998). In
contrast to our findings, previous research on individuals with PD did not find high levels of
FFAB with housework, preparing meals, or going up and down stairs (Rahman et al., 2011).
Because work is not included in other FFAB assessments, the avoidance of this activity due to
FOF may have been overlooked. Even though PD onset is typically in middle or late life, it is
important to note that the avoidance of work due to FOF may indicate potential financial losses
and have significant financial implications for individuals with PD. Further research is warranted
to examine FFAB items not included in other FFAB assessments, such as work and volunteer
activities, to confirm these findings.

Individuals with PD reported high FFAB with walking in crowded places. The original
development and validation of the Survey of Activities and Fear of Falling in the Elderly (SAFFE)
using older adults from the general population found that the most avoided activities due to
FOF were going out when slippery, reaching overhead, bending down, taking a walk for
exercise, taking a tub bath, and walking several blocks outside (Lachman et al., 1998). The only
similarity between the general older adult and our PD populations was the avoidance of
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walking on compromised surfaces (e.g., slippery versus different surfaces) (Lachman et al.,
1998). The commonality of avoiding crowded places has also been found in two previous
studies on individuals with PD, which was absent among the general population (Kader et al.,
2016; Lachman et al., 1998; Rahman et al., 2011). Individuals with PD have reported significant
feelings of vulnerability and insecurity in crowds with the fear of being bumped into (Jonasson
et al., 2018). The need for dual-tasking in crowded environments (e.g., paying attention to
others while walking) may also contribute to FFAB, as dual-tasking has been shown to
exacerbate gait and balance impairments among individuals with PD (Kelly et al., 2012).
Because FFAB with crowded places may be unique to the PD population, further research is
needed to examine differences between FFAB among individuals with and without PD.

Identification of activities avoided due to FFAB and potential at-risk activities for falling can
inform clinical practice. The utilization of group interventions in rehabilitation settings has
increased in the past few years, and there is evidence to suggest they may be as effective as
individual interventions, especially when promoting behavioral change (Borek & Abraham,
2018; Boyd & Stevens, 2009; English et al., 2015; English et al., 2007; Gustavson et al., 2020).
When designing group interventions and developing standardized programs to address FFAB
among PD, special consideration should be given to the unique activities impacted by FFAB
among individuals with PD. For example, walking in crowded places, as this seems to be more
significant in individuals with PD compared to the general population of older adults. Planning
has been found to be an essential strategy in compensating for the physical and cognitive
aspects of PD (Thordardottir et al., 2014). However, when engaging in activities in public or new

62

environments, there is a high level of uncertainty. Additionally, individuals with PD have
reported increased anxiety and worry about how PD-specific features may attract attention in
public, which may also contribute to FFAB with crowded and unfamiliar places (Thordardottir et
al., 2014). Rehabilitation approaches such as cognitive behavioral therapy and exposure-based
therapy addressing the uncertainty of being in crowded or unfamiliar places may be beneficial
in decreasing FFAB (Huang et al., 2011; Liu et al., 2018; Liu & Tsui, 2014; Parry et al., 2016).
Lifting and carrying objects was another significant activity with FFAB among those with PD. The
act of walking and carrying an object is an example of a motor-motor dual-task (Kelly et al.,
2012). Dual-tasking in PD has been shown to have a significant effect on cognition and mobility
(Kelly et al., 2012; Salazar et al., 2017). The impact of dual-tasking on mobility and balance in
individuals with PD may explain why lifting and carrying is a commonly avoided activity due to
FFAB. Lastly, recreational and leisure activities were also significantly impacted by FFAB.
Recreational and leisure activities include a broad array of potential activities that may or may
not require high levels of physical or cognitive functioning. Recreational and leisure activities
have been reported as significant limitations among individuals with PD due to a variety of
motor and non-motor symptom involvement (Foster & Hershey, 2011; Jasinska-Myga et al.,
2012; Radder et al., 2017). While there are multiple factors associated with recreational and
leisure activity curtailment, our findings indicate that FFAB is also associated and should be
specifically addressed. Despite the benefits of recreational and leisure physical activity on
motor and non-motor symptoms, people with PD are generally less physically active than the
general population (Ellis et al., 2013; Mantri et al., 2018). Knowing that FFAB may play a role in
this activity restriction, rehabilitation professionals should consider addressing recreational and
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leisure involvement within the realm of FFAB as there are numerous benefits to engaging in
these types of activities (Bhalsing et al., 2018; Perepezko et al., 2019; Stilwell et al., 2019).

Individuals experiencing a fall in the past month or past year demonstrated significantly more
FFAB than non-fallers. However, falls in the past month were associated with higher mFFABQ
scores than falls in the past year. No other differences were found on total mFFABQ scores
based on sex, age, disease severity, or the presence of injurious falls. It is possible that recent
falls in a short amount of time, such as the last month, may compound worries about falling
and lead to catastrophizing about the consequences of falling, leading to increased FFAB.
Previous research has found the Consequences of Falling Questionnaire to be a significant
predictor of FFAB, indicating that catastrophizing thoughts play a role in FFAB (Landers et al.,
2017; Rahman et al., 2011). Our finding that individuals with PD that do not fall still report FFAB
is aligned with previous research among this population (Kader et al., 2016; Landers et al.,
2017; Rahman et al., 2011), and that FFAB may be working to prevent falls. Additionally,
individuals in the early and mild stages of PD also reported FFAB, indicating that more variables
than disease severity influence FFAB. It has been theorized that individuals with high levels of
FFAB may be responding to their own balance and mobility deficits by avoiding activities that
put them at risk for a fall, thereby decreasing the likelihood of having a fall (Landers et al.,
2017). While fall history was associated with higher levels of FFAB, it may not accurately portray
the relationship between activity exposure and fall risk, especially when individuals may
experience less falls due to less activity engagement. Fall history and risk may be better
characterized by how many falls someone has had per unit of physical activity, such as a ratio
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expressing fall rates relative to activity exposure (Din et al., 2020). Using a falls-to-activity ratio
may provide a more valuable clinical perspective when assessing and treating individuals with
FFAB. Even though individuals with falls in the past month and year reported higher levels of
FFAB, it is important to recognize that fall history and disease severity do not always predict
FFAB, and healthcare providers and rehabilitation professionals should still assess FFAB among
individuals in the early stages of PD and without any history of falls.

Multiple items on the mFFABQ were positively correlated with falls in the last month. Age,
disease severity, falls in the past year, and injurious falls in the past year did not have any
statistically significant correlations with any of the individual items on the mFFABQ.
Furthermore, there were no differences on any items of the mFFABQ based on sex. Falling in
the past month was positively correlated with multiple items on the mFFABQ (1, 5, 7, 8, 10, 11,
12, 13, and 14), indicating that as FFAB for these items increased, so did fall frequency in the
previous month. These items describe numerous daily activities that can be performed inside
and outside of the home (walking, crowded places, leaving home, getting in and out of a chair,
exercising, preparing meals, doing housework, working and volunteering, and recreational and
leisure activities). Previous research has indicated that the fear of immediate consequences
may play a more significant role in FFABQ than the fear of long-term consequences or the loss
of functional independence (Rahman et al., 2011). We found that falls in the past month were
the only correlated variable with total mFFABQ scores and specific items on the mFFABQ.
Theoretically, a recent fall may cause more catastrophizing thoughts than a fall occurring
farther in the past, leading to increased FFAB. Individuals who have recently fallen may
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experience more catastrophizing thoughts because they have not had time to process the fall or
their thoughts surrounding it. Furthermore, they may still be experiencing physical
consequences of the fall and dealing with precautions from loved ones or healthcare
professionals, contributing to dimensions of catastrophizing, such as magnification,
helplessness, or rumination (Quartana et al., 2009). Another potential reason is that they may
still be ruminating about a recent fall, further influencing catastrophizing thoughts and FFAB. In
contrast, individuals that have fallen and even incurred injuries may have had time to address
the physical and psychological aspects of the fall on their own, with caregivers, or with
healthcare professionals, resulting in less FFAB. However, it is important to note that the causal
nature of the relationship between these items and falls in the previous month or the direction
of that relationship cannot be assumed based on the cross-sectional design of this study.
Further research is needed with longitudinal designs to examine any causal relationships
between recent falls and FFAB.

Avoiding walking, getting out of chairs, and preparing meals due to FOF increased the odds of
falling in the past month, and avoiding walking and preparing meals increased the odds of
falling in the past year. Walking and getting out of chairs are precursors to the majority of the
other 14 activities on the mFFABQ. Avoidance of these precursor activities may be a surrogate
for disease severity or functional disability. Avoiding getting out of a chair and/or walking would
logically lead to significant physical and psychological decline over time, leading to an increased
likelihood of falling (Paul et al., 2014; Pelicioni et al., 2019). In contrast to basic tasks, such as
walking and getting out of a chair, meal preparation is considered an instrumental activity of
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daily living requiring high levels of dynamic balance and executive functioning (Godbout et al.,
2005). The avoidance of meal preparation may lead to limited engagement in activities that
challenge lower and upper body strength and endurance, standing dynamic balance, and
executive functioning, causing further physical and cognitive decline, leading to an increased
likelihood of falling. Individuals with PD found to have difficulties with meal preparation have
increased fatigue, poorer nutrition, and negative consequences on physical and emotional
wellbeing (Lorefält et al., 2006; Westergren et al., 2016). Furthermore, if an individual is not
walking, getting out of chairs, or making their own meals, there is a high chance that they are
getting assistance with other pertinent daily activities, indicating low levels of functional
performance and activity engagement. Interestingly, individuals who avoided going up and
down stairs and showering and/or bathing had decreased odds of falling. Going up and down
stairs requires significant lower body strength and endurance, and bathing and/or showering is
a common activity of daily living in which people with PD fall (Ashburn et al., 2008). Given that
these require high levels of balance, individuals that avoid these activities may be responding to
their physiological fall risk by avoiding activities that put them at an increased risk of falling,
thereby decreasing the likelihood that they might fall. These findings indicate that rehabilitation
professionals may be able to decrease fall risk by addressing FFAB and increasing engagement
in activities such as walking, getting out of chairs, and meal preparation. Furthermore,
rehabilitation professionals should ensure that when individuals with PD are avoiding certain
activities, the level of avoidance matches their functional abilities because many older adults
underestimate or overestimate their risk of falling, leading to disparities between perceived and
physiological fall risk, increasing the likelihood of future falls (Delbaere et al., 2010).
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Rehabilitation professionals should seek to understand how individuals with PD make decisions
about activity engagement and fall risk to better co-design fall prevention and FFAB
management interventions based on the values and priorities of the individual (Huang et al.,
2021). If a person with PD reports avoiding activities due to FFAB, they should be assessed for
safety within that activity to determine if the FFAB is appropriate and adaptive or excessive and
maladaptive. Rehabilitation professionals should help individuals with PD determine what level
of risk is acceptable to balance fall risk, activity engagement, and quality of life appropriately
(Huang et al., 2021).

Limitations and Further Research
Based on our cross-sectional study design, we are not able to determine causality of the
relationships observed. Data were limited to events during the past year, which in turn limited
our ability to examine whether FFAB was present before or after a fall and whether the most
recent fall was the first or a recurring pattern of falls that started prior to the study year. As
with any self-report measure, there is a risk of recall bias, especially with fall history.
Additionally, the mFFABQ does not provide any options for asking about activities that are not
included in the questionnaire, limiting the participant's ability to the 14 items provided.
Because of this, we cannot be sure that additional activities outside of the questionnaire
prompts, would also be avoided by individuals with PD.

While maladaptive FFAB research has been shown to lead to negative downstream
consequences, some level of FFAB may be protective, particularly when physiological risk and
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perceived risk are balanced. Further research is needed to understand why individuals with PD
may avoid certain types of activities, if disparities exist between perceived and physiological fall
risk, the role of maladaptive and adaptive FFAB in fall prevention, and tailored intervention
strategies to mitigate maladaptive or excessive FFAB at the individual and group level.

CONCLUSION
Individuals with PD report significant FFAB for daily activities. The most avoided activities were
the following: walking in dimly lit, unfamiliar places, walking on different surfaces, lifting and
carrying objects, walking in crowded places, and engaging in recreational and leisure activities.
Knowledge of the most avoided activities can be used to improve group and standardized
interventions for individuals with PD. FFAB was positively associated with fall history in the past
month and year. The avoidance of multiple activities on the mFFABQ were positively correlated
with falls in the last month. Our findings indicate that FFAB was also present among individuals
with PD who had not fallen and was not associated with age, sex, or disease severity. Avoiding
certain activities, such as walking, getting in and out of chairs, and preparing meals, was
associated with increased odds of falling. In contrast, the avoidance of going up and down stairs
and showering or bathing was associated with decreased odds of falling. Maladaptive and
excessive FFAB has been shown to lead to downstream consequences of physical and
psychological decline due to increased inactivity, even when individuals may be physically able
to engage in the activities safely. It must also be recognized that an appropriate or adaptive
type of FFAB may serve as a protective mechanism when individuals avoid activities that put
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them at a higher risk for falls and are unsafe for their functional abilities, thereby decreasing
the likelihood of falls.
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CHAPTER 3: PROJECT 2
PSYCHOLOGICAL FACTORS ASSOCIATED WITH FEAR OF FALLING AVOIDANCE BEHAVIOR IN
PARKINSON’S DISEASE: THE ROLE OF DEPRESSION, ANXIETY, AND CATASTROPHIZING

ABSTRACT
Fear of falling avoidance behavior (FFAB) is a significant concern among individuals with
Parkinson’s disease (PD) and has been shown to increase fall risk and lead to negative
downstream consequences. FFAB has been reported among individuals without a history of
falls and in mild stages of PD, warranting further investigation into psychological factors, such
as depression, anxiety, and catastrophizing. The purpose of this study was to examine the
relationship between psychological factors and FFAB among individuals with PD. A secondary
analysis of previously published cross-sectional data from 59 individuals diagnosed with
idiopathic PD was used for this study. The following measures were used: Fear of Falling Activity
Avoidance Behavior Questionnaire (FFABQ), Movement Disorder Society - Unified Parkinson’s
Disease Rating Scale (MDS - UPDRS), Beck Depression Inventory, Zung Self-Rating Anxiety Scale,
and the Consequences of Falling Questionnaire (CoF). Factors associated with FFAB were tested
using hierarchical multiple regression analysis with an alpha level of .05 considered significant.
Findings indicated that disease severity (measured by the MDS - UPDRS) and catastrophizing
(measured by the CoF) explained approximately 48.2% of the variance in FFABQ scores (p <
.001). Catastrophizing was the only significant psychological variable (p < .001). Furthermore,
the damage to identity subscale of the CoF was significant in the final model (p < .001). These
findings indicate that catastrophizing about the consequences of falls, as measured by the CoF,
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and more specifically, the damage to identity subscale, explained the largest portion of
variability in FFAB after controlling for disease severity. These results suggest that
catastrophizing about the immediate consequences of falling may play a prominent role in FFAB
and may be a potential treatment target for mitigating FFAB.

INTRODUCTION
Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by motor
and non-motor symptoms that significantly impact safety and independence with daily
activities (Jankovic, 2008; Rao et al., 2003). It is the second most common neurodegenerative
disorder and the most common movement disorder (Mhyre et al., 2012). A significant concern
among individuals with PD is falling (Allen et al., 2013). Falls and, in particular, recurrent falls
have been shown to increase the burden of care and healthcare costs and accelerate disability
and mortality among individuals with PD (Allen et al., 2013; Bryant et al., 2014; Jonasson et al.,
2018). Up to 60.5% of individuals with PD report at least one fall each year, and up to 39%
report multiple falls each year (Allen et al., 2013). Among individuals with PD, falls and fear of
falling (FOF) are associated with more limitations in activities of daily living and less physical
activity (Bryant et al., 2014).

While multiple factors have been associated with falling, balance confidence and fear of falling
avoidance behavior (FFAB) have been found to be significant predictors of future falls (Landers
et al., 2016). FFAB may serve an important adaptive role by preventing individuals from
engaging in unsafe activities; however, when unbalanced or disproportionate to functional
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abilities, FFAB may be maladaptive, leading to excessive avoidance behavior and negative
downstream consequences, such as physical deconditioning, which may weaken balance
systems. FFAB is gaining attention in the literature as a substantial concern and a potentially
modifiable risk factor in preventing falls and increasing quality of life among individuals with PD
(Rahman et al., 2011).

Disability and disease severity have been found to influence FFAB (Jonasson et al., 2018; Kader
et al., 2016; Rahman et al., 2011). In addition to disease severity, psychological factors, such as
depression, anxiety, and catastrophizing, may also influence FFAB (Delbaere et al., 2009; Leavy
et al., 2019; Painter et al., 2012; Rahman et al., 2011; van Haastregt et al., 2008). Depression
has been shown to predict perceived consequences of falling, and anxiety has been shown to
predict activity avoidance (Rahman et al., 2011). Catastrophizing is a negative type of cognitive
coping conceptualized initially as a tendency to magnify and exaggerate the response to a
potential threat, such as a fall (Ellis, 1962). FFAB may strengthen maladaptive beliefs about the
consequences of falls, increasing catastrophic thoughts about falls (Hadjistavropoulos et al.,
2011). This fear- and anxiety-based psychological state, developed as a fall protective
mechanism, may promote additional FFAB (Hadjistavropoulos et al., 2011). Because FFAB has
been reported among individuals without a history of falls and in mild stages of PD, further
investigation is warranted into the psychological aspects of FFAB (Jonasson et al., 2018; Kader
et al., 2016).
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From a clinical perspective, psychological factors may be identified and addressed in the early
stages of PD by healthcare practitioners, decreasing FFAB and its associated downstream
consequences. Additionally, addressing FFAB may potentially decrease psychological concerns,
such as depression, anxiety, and catastrophizing. Thus, it becomes important to determine the
relationship between psychological variables and FFAB among the PD population. The aim of
this study was to examine the relationship between psychological variables (depression,
anxiety, and catastrophizing) and FFAB among individuals with PD. We hypothesized that
psychological variables would explain a significant amount of variance in FFAB (measured by
the Fear of Falling Avoidance Behavior Questionnaire) above and beyond disease severity.

METHODS
Design
A secondary analysis of data from a previously published cross-sectional research study
(Landers et al., 2017). The original data collection occurred during a visit to participants’ homes
for physical performance testing and the collection of self-report questionnaires. All data were
collected from May 2011 to May 2013.

Participants
Participants were recruited as a convenience sample from PD support groups in Las Vegas,
Nevada, USA, and surrounding cities. A total of 63 individuals with a diagnosis of idiopathic PD
participated in the study. Descriptive statistics of participant characteristics and relevant
variables are provided in Table 1. The exclusion criteria were as follows: inability to read or
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speak English, cognitive impairment (defined as a score of <24 on the Mini-Mental State Exam
(MMSE) (Dick et al., 1984; Folstein et al., 1975; Hoops et al., 2009), or any non-PD-related
comorbidities that significantly impaired balance. Four participants were excluded from the
analyses, resulting in a final sample size of 59 participants. Three participants were excluded
due to cognitive impairment indicated by a score of <24 on the MMSE (Dick et al., 1984;
Folstein et al., 1975; Hoops et al., 2009), and one participant was excluded due to missing data
points on variables within the specified model. Written consent was obtained from all
participants before data collection under the University of Nevada, Las Vegas Institutional
Review Board's approval.

Traditional multiple linear regression heuristics suggest that 10 participants per variable
included in the model is sufficiently robust (Harrell et al., 1984), whereas recent evidence
suggests that two subjects per variable may be sufficient (Austin & Steyerberg, 2015).
Therefore, with a sample size of 59, the inclusion of four observed variables in the model was
well within linear regression heuristics.

The original data collection included several precautions to minimize the risk of bias. All testing
was completed in participant homes to provide a familiar environment. To ensure testing was
completed during the “on” PD medication state, participants were tested 45 to 60 minutes
after taking their PD medication, and testing duration ranged from 45 to 75 minutes.
Additionally, at the end of the initial visit, questionnaires were reviewed item by item by the
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assessors to ensure responses were complete and appropriate. Participants were allowed to
ask questions at any point during data collection.

Measures
Fear of Falling Avoidance Behavior Questionnaire (FFABQ)
The FFABQ was used as the dependent variable. It is a 14-item scale measuring avoidance
behavior due to a FOF (Landers et al., 2011). Participants are provided with a prompt, “Due to
my fear of falling, I avoid…” and then asked to indicate whether they completely disagree,
disagree, are unsure, agree, or completely agree with statements of various activities. For
example, “Due to my fear of falling, I avoid walking on different surfaces (e.g., grass, uneven
ground).” Higher scores indicate more avoidance behavior due to FOF. Test-retest reliability for
the FFABQ is good (Intraclass correlation coefficient (ICC) (3,1) = .81, 95% confidence interval
(CI) = .71 - .88) (Landers et al., 2011). The test-retest reliability for participants with neurological
involvement, such as PD, was also good (ICC (3,1) = .75, 95% CI = .52 - .88) (Landers et al., 2011).

Movement Disorder Society Unified Parkinson’s Disease Rating Scale (MDS - UPDRS)
The MDS - UPDRS was used to characterize disease severity. It is the most widely used clinical
rating scale for PD (Ramaker et al., 2002). The MDS - UPDRS has four parts: Part I measures
non-motor experiences of daily living (Interview and self-administered questionnaire), Part II
measures motor experiences of daily living (self-administered questionnaire), Part III consists of
a motor examination, and Part IV measures motor complications. Parts I-II are scored on a 0-4
rating scale. Part IV is scored with yes and no ratings. Individual parts can be summed or
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analyzed individually. Higher scores indicate increased severity. Internal consistency has been
reported for each part. Cronbachs α = .79 for Part I, α = .90 for Part II, α = .93 for Part III, and α
= .79 for Part IV (Goetz et al., 2008).

Beck Depression Inventory (BDI)
The BDI was used to assess depression. It is a 21-item multiple-choice self-report inventory for
measuring the severity of depression (Beck et al., 1961). Each item has a set of four possible
answer choices, ranging in intensity with standard cut-offs for minimal, mild, moderate, and
severe depression. Higher total scores indicate more severe depressive symptoms. Within the
PD population, the BDI has shown excellent test-retest reliability and internal consistency (ICC =
.89, Cronbachs α = .88) (Visser et al., 2006).

Zung Self-Rating Anxiety Scale (SAS)
The Self-rating Anxiety Scale (SAS) was used to assess anxiety. It is a 20-item self-report
assessment measuring anxiety levels based on scoring in four groups of manifestations:
cognitive, autonomic, motor, and central nervous systems (Zung, 1971). Participants answer
statements indicating how much each statement applies to them within a period of one or two
weeks before taking the test. Each item is scored on a four-point scale: a little of the time, some
of the time, a good part of the time, most of the time. Higher total scores indicate more severe
levels of anxiety. The SAS has demonstrated acceptable levels of internal consistency
(Cronbach’s α = .84) (Dunstan et al., 2017).
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Consequences of Falling Questionnaire (CoF)
The CoF was used to assess catastrophizing. It is a 12-item questionnaire that asks participants
about any worries they might have if they were to fall (Yardley & Smith, 2002). Participants are
given the prompt, “I think that if I fall over…” and then asked to score each item on a four-point
scale: disagree strongly, disagree, agree, agree strongly. Worries about falling include: having
difficulty getting up, causing a nuisance, losing confidence, being unable to continue to be
active, losing independence, being embarrassed, being in pain, becoming disabled, feeling
foolish, being severely injured, being helpless, and not being able to cope alone. Higher total
scores indicate more severe worries about falling. The CoF questionnaire has two subscales:
loss of functional independence (CoF-LFI) and damage to identity (CoF-DI). Internal reliability
for both scales has been reported as high (Cronbach’s α = .94 (CoF-LFI) and .87 (CoF-DI)), with
test-retest reliability reported as r = .61 and .64, respectively (Yardley & Smith, 2002).

Data analysis
All analyses were performed using SPSS 27.0 (IBM SPSS Statistics for Windows, Armonk, New
York, USA: IBM Corp). For all statistical analyses, an alpha level of .05 was used for significance.
Descriptive analyses were conducted for the entire sample and are reported as means,
medians, proportions ± standard deviations (Table 1). For the primary aim, the relationship
between psychological factors and FFAB, above and beyond disease severity, was tested using
hierarchical multiple regression analysis. Disease severity (MDS - UPDRS) was entered in Block
1, followed by psychological variables (BDI, SAS, and CoF) in Block 2. This sequential order of
entry was based on an a priori hypothesis in which psychological variables may explain

89

additional variance after accounting for the variance related to disease severity. Based on the
findings of the first hierarchical multiple regression analysis, a secondary analysis was
performed. The second hierarchical multiple regression analysis was used to examine the
relationship between the CoF subscales and the FFABQ.
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Table 1. Participant characteristics – Means, medians, proportions, and standard deviations
Participants
(n = 59)
Participant Characteristics:
Age
Gendera
Years from diagnosis
Socioeconomic status (median)
Education (median)
Falls (entire sample, n = 59)
Fallers (one or more falls in the last year), n (%)
Recent fallers (falls in the last month), n (%)
Recurrent fallers (more than two falls in the last year) n (%)
Injured fallers (fall resulted in an injury), n (%)
Hoehn and Yahr Stages

MDS - UPDRS Part I (Non-motor aspects of experiences of daily living)
MDS - UPDRS Part II (Motor aspects of experiences of daily living)
MDS - UPDRS Part III (Motor examination)
MDS - UPDRS Part IV (Motor complications)
MDS - UPDRS Total (Higher scores indicate increased severity)
Additional variables:
Beck Depression Inventory (BDI) (0 – 40, higher scores indicate more
severe depression)
Zung Anxiety Scale (SAS) (0 – 80, higher scores indicate more severe
anxiety)
Consequences of Falling Questionnaire (CoF) (0 – 48, higher scores
indicate more fears about the consequences of falling)
CoF – Damage to identity subscale (CoF – DI) (0 – 24)
CoF – Loss of functional independence subscale (CoF – LFI) (0 – 24)
Fear of Falling Avoidance Behavior Questionnaire (FFABQ) (0 – 56,
higher scores indicate more FFAB)
Berg Balance Scale (0 – 56, higher scores indicate lower fall risk)
Timed Up and Go (seconds)
Note. All statistics are mean ± SD unless otherwise noted.
aAscertained by self-report.
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72.0 ± 9.3
45 men, 14
women
6.7 ± 4.4
$50,000 –
75,000/year
College: 4
years or more
12.7 ± 48.0
40 (67.8)
16 (27.1)
33 (55.9)
19 (32.2)
1 = 15
2 = 14
3 = 27
4=2
5=1
14.4 ± 7.1
18.2 ±9.3
31.5 ± 15.7
5.3 ± 4.5
69.4 ± 28.5
11.8 ± 7.7
45.3 ± 10.1
27.5 ± 5.8
15.22 ± 3.01
12.4 ± 3.72
19.4 ± 12.6
43.7 ± 12.1
13.6 ± 5.9

RESULTS
A total of 59 individuals with a diagnosis of idiopathic PD (mean age = 72.0 years old, ± 9.4
years; men = 49, women = 14; Hoehn and Yahr (H&Y) Scale score median = 2.0, mode = 3.0)
were included in the analysis. Within our sample, 68% of participants (n = 40) scored above the
threshold for a clinical anxiety disorder (defined by a score of 40 or above on the SAS),
indicating a high proportion of participants experiencing significant anxiety (Dunstan & Scott,
2020). With regards to symptoms of depression, 37% of participants scored within the range of
no depression symptoms (0-9 on the BDI), 46% reported mild to moderate symptoms (10-18 on
the BDI), 12% reported moderate to severe depression symptoms (19-29 on the BDI), and 5%
reported severe depression symptoms (Beck et al., 1988). Overall, 63% of participants reported
mild to severe depression.

The full model of disease severity (MDS - UPDRS), depression (BDI), anxiety (SAS), and
catastrophizing (CoF) (Block 2) was significant, R2 = .47, F(4, 54) = 11.80, p < .001; such that the
model explained 46.6% of the variance in FFABQ scores (Table 2). The addition of psychological
variables to the model (Block 2) led to a significant increase in R2 of .14, F(3, 54) = 4.67, p = .006.
Disease severity (MDS - UPDRS) was significant in Block 1 (p < .001) and Block 2 (p = .009) and
explained a significant amount of variance in the full model, such that, for each unit increase on
the MDS - UPDRS, FFABQ scores increased by .15, with more severe symptoms being associated
with higher levels of FFAB (See Table 2). CoF was the only psychological variable significant in
the model. CoF explained a significant amount of variance, such that, for each unit increase on
the CoF, FFABQ scores increased by .83, with more severe catastrophizing about the
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consequences of falling being associated with increased levels of FFAB (See Table 2). To further
explore collinearity between the CoF and the BDI and SAS, a linear regression was run with the
CoF removed from the model. Neither the BDI (p = .631) or the SAS (p = .332) were significant
after removing the CoF.

Table 2. Hierarchical multiple regression results: Disease severity and psychological
variables on FFABQ
Block 1
Block 2
Variable
B
β
B
β
Constant
2.319
-21.397*
MDS - UPDRS .236**
.573
.149*
.363
BDI
-.097
.202
SAS
.181
.148
CoF
.829**
.396
R2
.328**
F
27.835**
2
ΔR
ΔF
27.835**
Note. n = 59. *p<.05, **p <.001

.466*
11.804**
.138*
4.669*

Based on the findings of the first regression analysis, a second hierarchical multiple regression
analysis was performed. For this second analysis, the CoF was separated into its subscales, CoFLFI and CoF-DI, to examine the relationship between the CoF subscales and FFABQ among
individuals with PD over and above disease severity (MDS - UPDRS). The full model of disease
severity (MDS - UPDRS) and catastrophizing (CoF-LFI and CoF-DI) (Block 2) was significant, R2 =
.48, F(3,55) = 17.05, p < .001; such that the model explained approximately 48.2% of the variance
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in FFABQ scores (Table 3). The addition of catastrophizing variables (CoF-LFI and CoF-DI) to the
model (Block 2) led to a significant increase in R2 of .15, F(2,55) = 8.156, p < .001. Disease severity
(MDS - UPDRS) was significant in Block 1 (p < .001) and Block 2 (p < .001) and explained a
significant amount of variance in the full model, such that for each unit increase on the MDS UPDRS, FFABQ scores increased by .16 (See Table 3). CoF-DI was the only CoF subscale that
explained a significant amount of variance of FFABQ in the full model, such that, for each unit of
increase on the CoF-DI subscale, FFABQ scores increased by 1.60 (See Table 3). Tests for
linearity, independence of residuals, homoscedasticity, multicollinearity, normality, and
influential data points showed that the assumptions of the regression had been met for both
analyses.

Table 3. Hierarchical multiple regression results: Disease severity and
CoF subscales on FFABQ
Block 1
Block 2
Variable
B
β
B
β
Constant
2.319
--18.881
MDS - UPDRS .236**
.573
.162*
.394
CoF-LFI
.174
.054
CoF-DI
1.598*
.401
R2
.328**
F
27.835**
2
ΔR
ΔF
27.835**
Note. n = 59. *p<.05, **p <.001

.482**
17.045**
.154*
8.156**
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DISCUSSION
The purpose of this study was to examine the relationship between psychological factors and
FFAB among individuals with PD. We hypothesized that psychological variables would explain a
significant amount of variance in FFAB above and beyond disease severity. Findings indicated
that disease severity and catastrophizing explained the largest portions of variability in the
FFABQ. Of the psychological variables examined (depression, anxiety, and catastrophizing),
catastrophizing, measured by the CoF, was the only significant variable in the final model.
Disease severity alone explained a significant amount of variance in FFABQ scores. The finding
that disease severity explains a majority of variance in FFABQ scores is consistent with previous
research indicating as PD progresses and symptoms become more severe, FOF and FFAB also
increase (Jonasson et al., 2018; Kader et al., 2016; Leavy et al., 2019; Lindholm et al., 2015;
Nilsson et al., 2020; Yardley & Smith, 2002). Through qualitative inquiry, individuals with PD
have reported that PD-specific symptoms and disability influence FFAB as PD progresses due to
motor aspects of the disease, such as walking difficulties, hyperkinesia, rigidity, freezing of gait,
and balance impairments (Jonasson et al., 2018; Kader et al., 2016). In addition to the
progression of physical impairments, individuals with PD have also reported that FFAB
increased with the realization that falls are often part of the PD profile and as they become
more afraid of the consequence of falls (Jonasson et al., 2018). While PD progression and
symptom severity have a significant impact on FFAB, it is important to note that previous
research has demonstrated that FFAB is also present among individuals in the early stages of
PD, indicating that healthcare practitioners should not reserve assessment and intervention of
FFAB until the late stages of PD (Howland et al., 1993; Kader et al., 2016; Yardley & Smith,
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2002). These findings that FFAB is not always associated with disease severity indicate that
mechanisms beyond disease progression and severity are at play in the development of FFAB.
Furthermore, our results suggest that individuals with PD who experience FFAB believe that a
fall is likely, that the fall will have significant undesirable consequences, and that these beliefs
are strong enough to act on them by avoiding activities.

Catastrophizing accounted for a significant portion of the variability in the FFABQ. The CoF is
designed to identify worries about immediate and long-term consequences regarding falling.
Worrying can be explained as a cognitive process that focuses on actual or potential future
negative events, often when the outcome is uncertain (Barlow, 2002). Worry content can
reflect real concerns and may serve as a protective mechanism; however, worry content can
also be persistent and problematic when it reflects catastrophic thinking and leads to avoidance
behavior. Catastrophizing is a negative coping style initially conceptualized as a general
tendency to magnify and exaggerate the response to a threat (Ellis, 1962). Catastrophizing has
been widely studied within the context of chronic pain and is further defined as involving
elements of magnification, helplessness, and rumination (Quartana et al., 2009; Sullivan et al.,
2001). Within the PD population, negative psychological coping, specifically catastrophizing, has
been shown to play an important role in determining how destructive non-motor symptoms
can be on the quality of life (Lerman et al., 2019). Moreover, catastrophic beliefs about the
potential consequences of falls have been shown to create concerns about falls, independent of
actual falls, and lead to avoidance behavior (Delbaere et al., 2009). Although the CoF was not
originally described as a measure of catastrophizing, the CoF measures trait-like aspects of
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catastrophizing based on current definitions and subsequent evidence (Delbaere et al., 2009;
Lerman et al., 2019; Sullivan et al., 2001; Wright et al., 2015). Our findings are consistent with
qualitative research indicating that FFAB increases as individuals with PD recognize falls are part
of the PD profile and become more afraid of the perceived negative consequences of falls (i.e.,
catastrophic thoughts about falling) (Jonasson et al., 2018). Our findings are also consistent
with longitudinal research on FFAB, which has found that concerns about falls are the strongest
predictor for FFAB (Nilsson et al., 2020). As our study found a strong relationship between the
CoF and the FFABQ, measures of catastrophizing, such as the CoF, may play an important role in
screening for individuals with PD that may be at a higher risk of developing maladaptive FFAB.
Furthermore, addressing catastrophizing thoughts and worries may help prevent or mitigate
the downstream consequences of FFAB (e.g., deconditioning, worsening postural instability,
etc.).

The CoF-DI subscale was found to explain a significant amount of variance in the FFABQ, above
and beyond PD disease severity. Two factors, previously identified in the development of the
CoF, explain a total of 69% of the variance in responses: the loss of functional independence
(LFI) and damage to identity (DI) (Yardley & Smith, 2002). The CoF - LFI subscale reflects beliefs
about the physical and functional consequences of falling, specifically, the loss of control and
incapacity that might result from a fall, and the damage to identify subscale reflects concerns
about possible social consequences of falling, such as feeling embarrassed or being a nuisance
to others, as well as loss of confidence (Yardley & Smith, 2002). The authors suggest that the
CoF – DI subscale may reflect the immediate consequences of falling (pain and shame), whereas
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the CoF - LFI subscale may assess more enduring consequences (injury and disability) (Yardley &
Smith, 2002). Our findings suggest that the immediate consequences of falling may play a more
significant role in FFAB than the more enduring consequences, as measured by the CoF – LFI.
Immediate consequences of falling include things such as pain, embarrassment, and shame
(Yardley & Smith, 2002). The developers of the CoF indicated that individuals scoring high on
the CoF – DI subscale catastrophize about the social consequences of falling, such as feeling
embarrassed or being a nuisance to others, as well as the potential loss of confidence (Yardley
& Smith, 2002). To our knowledge, only one other study has reported the CoF subscales when
examining the relationship of Cof and FFAB among individuals with PD (Rahman et al., 2011).
Rahman and colleagues (2011) also found that the CoF-DI (mean = 14.6, SD = 4.29) was
significantly greater than the CoF – LFI (mean = 12.5, SD = 4.34) among participants with PD
(Rahman et al., 2011). This finding indicates that the catastrophizing of immediate and social
consequences of falling may play an important role in FFAB among individuals with PD.
Moreover, this increase in FFAB may be irrespective of falls or physical functioning (Jonasson et
al., 2018; Kader et al., 2016; Landers et al., 2017; Rahman et al., 2011).

Social consequences have been associated with FOF and FFAB in previous research. FOF has
been associated with fewer social contacts, and FFAB has been associated with a decrease in
social support (Howland et al., 1998). Recognizing the significant role social engagement and
identity play with FFAB may further illustrate how concerns about how a future fall may impact
an individual's social network and support system can quickly become catastrophic. FFAB is
likely also a barrier to involvement in group and community exercise and fall prevention
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programs. The need for social engagement and the preservation of identity among older adults
are such strong motivators for community engagement that they have been shown to
overshadow poor health, pain, functional ability, and hazardous conditions (Gardner, 2014).
Social networks have been shown to influence fall risk and fall-related functional decline and
mortality among older adults (Trevisan et al., 2019). It has been posited that when addressing
social participation, removing common barriers is insufficient; beliefs, fears, and identities must
be addressed to increase social participation among older adults, indicating the powerful
influence of personal identity and social fears (Goll et al., 2015). To effectively promote activity
engagement among individuals with FFAB, our findings suggest that fears about the
consequences of falls on social lives and personal identities should be addressed. Because
immediate community engagement may not be appropriate for someone with high FFAB, it
may be necessary to start with one-one-therapy, followed by a progression to group and
community-based interventions (e.g., participation in community activities, group exercise,
community fall prevention programs, etc.) as catastrophizing is mitigated. Further research
should examine the relationship of catastrophizing about the immediate and social
consequences of falling and the efficacy of mitigating these factors in the treatment of FFAB.

Depression and anxiety were prevalent among our sample; however, contrary to previous
research among older adults and individuals with PD, they were not significant predictors of
FFAB in our study (Deshpande et al., 2008; Franzén et al., 2016; Painter et al., 2012; Rahman et
al., 2011; Rakhshani et al., 2019; van Haastregt et al., 2008). Depression has been reported to
be higher among individuals with PD, even when compared to individuals with disabling
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diseases matched for functional disability (Ehmann et al., 1990). Anxiety has also been reported
at high levels among individuals with PD and co-occurring with depression (Menza et al., 1993;
Starkstein et al., 1993). While high levels of anxiety and depression were reported among our
sample, neither psychological variable was significant in explaining variance in FFAB. There was
no evidence of multicollinearity, indicating the variables included in this study were not
correlated. Given that anxiety and depression are common among individuals with PD, these
psychological variables may not be significant in the development of FFAB. While worrying is
also more common among individuals with PD and associated with anxiety and depression
(Garlovsky et al., 2016), it is possible that only a catastrophic type of worrying about the
consequences of falling may lead to FFAB. The relationship between anxiety, depression,
catastrophizing, FOF, and FFAB needs to be further explored in longitudinal studies to assess if
any causal relationships exist.

From a rehabilitation or clinical perspective, the psychological variables selected for this study
are all theoretically mitigable. Evidence suggests that cognitive-behavioral therapy approaches
may be successful in addressing catastrophizing thoughts and FFAB and should be further
explored as a potential intervention for FFAB (Liu et al., 2018; Parry et al., 2016; Reynolds et al.,
2020; Wetherell et al., 2016). Individuals with PD may constantly be weighing the risks and
benefits of daily activities to lead as much of a normal, socially active life as possible (Huang et
al., 2021). Addressing catastrophizing and appropriate coping strategies for disease progression
and FOF may help mitigate the development of disproportionate or maladaptive FFAB and
prevent the downstream consequences of a sedentary lifestyle. Furthermore, interventions to
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assist individuals with PD in determining what level of risk is acceptable, to balance
physiological and perceived fall risk with quality of life, may also mitigate catastrophizing and
excessive FFAB (Delbaere et al., 2010; Huang et al., 2021). As fall risk is multifactorial,
intervention approaches should also be multifactorial and cover intrinsic and extrinsic fall risk
factors. Exercise, both individually and in the community, as well as community fall prevention
programs, have also demonstrated efficacy in reducing fall risk and preventing falls and may be
underutilized by those with high FFAB (Kulinski et al., 2017; Sherrington et al., 2020).
Addressing FFAB and increasing engagement in these types of activities can further reduce fall
risk among individuals with PD. Our findings indicate interventions designed to address FFAB
through catastrophizing may be most beneficial by targeting catastrophic thoughts of
immediate and social consequences of falling. Further research is needed to determine what
levels of FFAB may be considered protective and beneficial to provide guidelines for
appropriate intervention.

Limitations and Directions for Further Research
This study used a relatively small sample size (n=59) with limited variability in the level of
disease severity. The sample had a reasonable number of participants in the low to moderate
disease states (H&Y 1-3), but only three participants in advanced disease states (H&Y 4 and 5).
Because of this, our findings may be more generalizable to individuals in the early to middle
stages of PD. Because we utilized a cross-sectional design, data was collected at a single time
point and may not be representative of the participants’ typical performance and subjective
reports. Moreover, this research design cannot establish temporality for causal inference.
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Lastly, we found that approximately 48% of the variance in FFAB was accounted for by the
regression model. Though this was a strong effect statistically, it suggests that other variables,
not included in the model also account for FFAB among individuals with PD. While this study
only examined psychological factors, physical factors, such as physical conditioning, postural
instability, mobility, balance, recurrent falls, etc., have also been shown to play a role in FFAB
(Jonasson et al., 2018; Kader et al., 2016; Landers et al., 2021; Mehdizadeh et al., 2019; Nilsson
et al., 2020). Further research is necessary to understand better the role of psychological and
physical variables in FFAB and establish temporal relationships among these variables.
Moreover, further research is also warranted to support the role of catastrophizing as a
predictor of FFAB and as a mitigable target for FFAB treatment.

CONCLUSION
Our findings suggest that catastrophizing about the immediate and social consequences of falls
has a stronger association with FFAB than general anxiety or depression. Disease severity (MDS
- UPDRS) and catastrophizing (CoF) alone explained approximately 48.2% of the variance in
FFABQ scores. As catastrophizing can be addressed by healthcare professionals, these findings
highlight a potential treatment target in FFAB among individuals with PD. Catastrophizing
thoughts about the immediate and social consequences of falls may be an effective target for
treatment to reduce FFAB and prevent the potential downstream consequences. In contrast,
addressing FFAB through exposure therapy and balance training may have an effect on
catastrophizing thoughts about the consequences of falling and overall FFAB.
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CHAPTER 4: PROJECT 3
PSYCHOLOGICAL FACTORS ASSOCIATED WITH FEAR OF FALLING AND FEAR OF FALLING
AVOIDANCE BEHAVIOR IN OLDER ADULTS: THE ROLE OF DEPRESSION AND ANXIETY

ABSTRACT
Falls are a significant cause of fatal and non-fatal injuries among older adults. Fear of falling
(FOF) and fear of falling avoidance behavior (FFAB) have been associated with fall risk and may
play an important role in fall prevention. Psychological factors, such as depression and anxiety,
have been associated with FOF and FFAB. Further research is needed across national samples to
understand better the relationship between depression and anxiety with FOF and FFAB. The
primary objective of this study was to examine psychological factors associated with FFAB
among older adults. The secondary aims were to examine characteristics of older adults
reporting FOF and those reporting FFAB and the relationship between FOF and FFAB and fall
history. This study employed a retrospective cross-sectional design using public-use data files
from the National Health and Aging Trends Study (NHATS) (Wave 9, n = 4,977). Participant
responses for perceived overall health condition, worrying about falling (i.e., FOF), limiting
activity due to worries about falling (i.e., FFAB), and depression and anxiety using the 4-item
Patient Health Questionnaire were retrieved along with demographic variables. Compared to
older adults without FOF or FFAB, those with FOF or FFAB were older, had more falls,
experienced more frequent depression and anxiety, and perceived their overall health as
poorer (ps < .001). Increased fall history, more frequent depression and anxiety, and poorer
perceived overall health were significantly higher among older adults with FFAB compared to
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FOF only (ps < .001). Perceived overall health, depression, and anxiety explained a significant
amount of variance in FOF and FFAB. Additionally, poorer perceived overall health (ORs = 6.32,
1.39, 3.08), FOF (ORs = 1.37, 2.18, 1.65), and FFAB (ORs = 2.62, 3.12, 3.21) increased the odds of
falls in the last month, year, and recurrent falls, respectively, with FFAB having a stronger
association than FOF. This study provides further evidence that depression, anxiety, FOF, and
FFAB are prevalent among older adults and should be addressed by healthcare practitioners.
Data from this national sample indicate that poorer perceived overall health and increased
frequency of depression and anxiety may increase the odds of FOF and FFAB, with higher levels
of each being associated with the avoidance behavior. Additionally, poorer perceived overall
health, FOF, and FFAB may increase the odds of falls, with FFAB having a stronger association
than FOF.

INTRODUCTION
Falls have consistently been one of the leading causes of fatal and non-fatal injuries among
adults aged 65 years and older in the United States (Moreland et al., 2020). Falls and their
consequences present a significant financial burden to the healthcare system and commonly
lead to long-term institutional care (Burns et al., 2016; Masud & Morris, 2001). While fall risk is
multifactorial, older adults have an increased susceptibility for falls due to the higher
prevalence of comorbidities and age-related physiological changes (Ambrose et al., 2013;
Rubenstein & Josephson, 2002). Falls among older adults result in various physical
consequences, ranging from minimal to severe to fatal injuries (Terroso et al., 2014). Falls have
also been associated with psychological consequences and lower quality of life and life

114

satisfaction scores (Payette et al., 2016; Stenhagen et al., 2013). Many older adults who
experience a fall also develop a fear of falling (FOF) which may evolve into fear of falling activity
avoidance behavior (FFAB) (Allison et al., 2013; Friedman et al., 2002; Scheffer et al., 2008; G.
Zijlstra et al., 2007). However, it is important to note that FOF and FFAB are also present among
older adults who have not fallen, indicating the complex nature of FOF and FFAB (Allison et al.,
2013; Landers et al., 2015; Scheffer et al., 2008; Yardley & Smith, 2002; G. Zijlstra et al., 2007).
FFAB may lead to a vicious cycle of physical and psychological decline, social isolation, resulting
in decreased independence and safety with daily activities and a further increase in fall risk
(Choi et al., 2020; Deshpande et al., 2008; Donoghue et al., 2013; Howland et al., 1998;
Howland et al., 1993; Landers et al., 2021; Painter et al., 2012; Stubbs et al., 2014).

Fall risk factors have traditionally been categorized as person-specific, sometimes referred to as
intrinsic, or as environmental or contextual, thereby extrinsic (Ambrose et al., 2013; Cesari et
al., 2002). Intrinsic risk factors are typically described as being related to function or health
status (e.g., poor overall health, lower extremity weakness, poor balance, cognitive impairment,
visual deficits, etc.), and extrinsic risk factors include polypharmacy or adverse drug reactions,
prostheses, poor lighting, cluttered floors, lack of bathroom safety equipment, uneven surfaces,
etc. (Ambrose et al., 2013; Cesari et al., 2002). Many of these intrinsic and extrinsic fall risk
factors may contribute to FOF and FFAB, which have also been identified as significant intrinsic
fall risk factors (Gazibara et al., 2017; Gonzalez & Lawson, 2014; Landers et al., 2015). Older
adults have been shown to acknowledge extrinsic more than intrinsic fall risk factors (Braun,
1998). Both FOF and FFAB have been shown to be better predictors of future falls compared to
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fall history and physical measures of balance (Hadjistavropoulos et al., 2007; Landers et al.,
2015). Moreover, FFAB specifically has been shown to predict objective balance and mobility,
indicating that FFAB may be a mediating factor between FOF, balance and mobility limitations,
and fall risk (Allison et al., 2013).

FOF and FFAB have been associated with psychosocial variables, such as anxiety, depression,
catastrophizing, self-efficacy, confidence, life satisfaction, and quality of life among communitydwelling older adults (Arfken et al., 1994; Choi et al., 2020; Kempen et al., 2009; Murphy et al.,
2002; Painter et al., 2012; Payette et al., 2016; van Haastregt et al., 2008). From a clinical
perspective, many of the psychosocial variables associated with FOF and FFAB are amenable to
treatment, owing to the importance of identifying what psychosocial variables contribute to
FOF and the subsequent development of FFAB. Addressing the psychosocial factors directly
through techniques such as cognitive behavioral therapy may impact FOF and FFAB, with
application in both prevention (i.e., potentially identifying at-risk older adults and preventing
further FOF and FFAB) and rehabilitation (i.e., interventions targeting FOF and FFAB after the
onset) (Dorresteijn et al., 2016; Huang et al., 2016; Huang et al., 2011; Liu et al., 2018; Liu &
Tsui, 2014; Parry et al., 2016). Because the relationship between psychosocial factors and
FOF/FFAB is thought to be bi-directional, addressing FOF and/or FFAB directly may also lead to
reduced psychosocial concerns (Huang et al., 2016; Parry et al., 2016). Additional research is
needed with large sample sizes and measures of both FOF and FFAB to understand further
associated psychosocial factors among older adults that may be amenable to treatment. The
primary aim of this study was to identify psychological factors associated with FOF and FFAB
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among older adults. Secondary aims included: (1) examining characteristics of older adults
reporting no FOF or FFAB, FOF without avoidance behavior, and those reporting FFAB, and (2)
examining the relationship between FOF and FFAB on fall history among older adults.

METHODS
Study Design
This study employed a retrospective cross-sectional design using public-use data files from
Wave 9 of the National Health and Aging Trends Study (NHATS) (Kasper & Freedman, 2021).

Participants
Data for this study came from Wave 9 (2019) of the NHATS (Kasper & Freedman, 2021). Deidentified public-use data files were downloaded directly from the NHATS website. NHATS
Wave 1 was conducted in 2011 with a representative sample of U.S. Medicare beneficiaries 65
years or older (as of September 30, 2010) who resided in the community in their own or
another’s home or in a residential care setting (but not a nursing home) (Montaquila et al.,
2012). The Wave 1 cohort was interviewed annually. Replenishment occurred in Wave 5 (2015)
with a sample drawn from the Medicare enrollment database serving as the sampling frame
and using the same stratified three-stage sample design as in Wave 1 (DeMatteis et al., 2016).
At the time of this study, Wave 9 was the most current data set available. In Wave 9 (2019),
4,977 persons were interviewed. Of the 4,977 total sample in 2019, 4,043 persons lived in the
community, 353 persons lived in a residential care setting (not a nursing home), and 207
persons lived in a nursing home. Participant demographics are provided in Table 1.
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Measures
Fear of Falling and Fear of Falling Avoidance Behavior
The terms FOF and FFAB are used throughout this study to be consistent with current literature.
FOF and FFAB were measured with two questions: “In the last month, did you worry about
falling?” and “In the last month, did this worry ever limit your activities?” Based on responses, if
participants indicated worrying about falling, they were categorized as having FOF. If they also
indicated that worrying about falling limited their activities, they were categorized as having
FFAB.

Overall Health Condition
The overall health condition of participants was measured by self-report of perceived general
health. Participants were asked, “Would you say that in general your health is excellent, very
good, good, fair, or poor?” In addition to these responses, participants were able to refuse to
answer this question or respond that they “don’t know.”

Psychological Measures
Depression and anxiety were measured using the 4-Item Patient Health Questionnaire (PHQ-4)
(Kroenke et al., 2011). The PHQ-4 has been shown to be a valid ultra-brief tool for detecting
anxiety and depressive disorders (Kroenke et al., 2011). Participants were asked about
depression symptoms: “Over the last month, how often have you had little interest or pleasure
in doing things?” and “Over the last month, how often have you felt down, depressed, or
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hopeless?” Participants were also asked about anxiety symptoms: “Over the last month, how
often have you felt nervous, anxious, or on edge?” and “Over the last month, how often have
you been unable to stop or control worrying?” Responses included: “not at all, several days,
more than half the days, nearly every day, refused, and don’t know.”

Data Analysis
All statistical analyses were conducted in SPSS version 27.0 (IBM SPSS Statistics for Windows,
Version 27.0; IBM Corp, Armonk, New York). For aim 1, binary logistic regression models were
used to examine the relationship of psychological measures above and beyond perceived
overall health conditions with FOF and FFAB. Overall health condition and psychological
measures of depression and anxiety were regressed on the presence of FOF and FFAB.
Independent variables (perceived overall health condition, anxiety, and depression) were
ordinal and were dummy coded before running the regression analyses. For all analyses, an
alpha level of .05 was considered significant. Results of the binary logistic regression models are
presented as odds ratios (OR), 95% confidence intervals (CI), and p-values. For aim 2, the study
sample was described and participant characteristics of those without FOF or FFAB (No
FOF/FFAB), with FOF and no avoidance behavior (FOF only), and those with FFAB (FFAB) were
compared. Chi-square statistics and post hoc pairwise comparisons using the z-test of two
proportions were performed. For aim 3, binary logistic regression models were used to examine
the relationship of FOF and FFAB above and beyond perceived overall health condition with fall
history (a fall in the last month, a fall in the last year, and recurrent falls in the last year).
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Perceived overall health condition, FOF, and FFAB were regressed on the presence of a fall in
the last month, a fall in the last year, and recurrent falls in the last year.

RESULTS
Descriptive analyses showed that 1,579 participants (31.7% of the total sample) reported FOF,
and of those participants, 574 participants (11.5% of the total sample) reported FFAB, and 999
participants (20% of the total sample) reported FOF without any activity avoidance behavior
(data were missing for 6 participants). With regards to fall history, 569 participants (11.4% of
the total sample) reported a fall in the last month, 1,010 participants (20.3% of the total
population) reported a fall in the last year, and 732 participants (14.7% of the total population)
reported recurrent falls in the last year. Further demographic characteristics of participants are
presented in Table 1.
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Table 1. Participant demographics and comparisons between participants with no FOF, FOF
without FFAB, and FFAB
All
participants
(n = 4977;
100%)
Age (%)
65-69 years
70-74 years
75-79 years
80-84 years
85-59 years
90+ years
Gender (%)
Female
Male
Race/ethnicity (%)
White, Non-Hispanic
Black, Non-Hispanic
Hispanic
Other
Marital status (%)
Married/partnered
Divorced/separated
Widowed
Never married
Residence (%)
In the community
In residential care facility
In nursing home
Fall History (%)
Fallen in the last month

Fallen in the last 12 months
Fallen more than once in the
last 12 months
Depression
Little interest or pleasure in
doing things (%)
Not at all
Several days
More than half the days
Nearly every day
Down, depressed, or hopeless
(%)
Not at all
Several days

Participants
without FOF or
FFAB (n =
2868; 57.63%)

Participants
with FOF but
no FFAB (n =
999, 20.07%)

Participants
with FFAB (n =
574; 11.53%)
(Missing, n = 6)

p

< .001
43 (.86)
925 (18.59)
1173 (23.57)
1022 (20.53)
795 (15.97)
645 (12.96)

35 (1.2%)
676 (23.6%)
813 (28.3%)
623 (21.7%)
419 (14.6%)
302 (10.5%)

5 (.5%)
150 (15%)
242 (24.2%)
233 (23.3%)
200 (20%)
169 (16.9%)

3 (0.5%)
91 (15.9%)
105 (18.3%)
138 (24%)
133 (23.2%)
104 (18.1%)

2945 (59.17)
2032 (40.83)

1584 (55.2%)
1284 (44.8%)

672 (67.3%)
327 (32.7%)

348 (60.6%)
226 (39.4%)

3469 (69.7)
1026 (20.61)
274 (5.51)
126 (2.53)

1955 (68.2%)
646 (22.5%)
141 (4.9%)
85 (3%)

743 (74.4%)
162 (16.2%)
63 (6.3%)
15 (1.5%)

408 (71.1%)
101 (17.6%)
45 (7.8%)
14 (2.4%)

1,996 (40.11)
622 (12.50)
1,663 (33.41)
179 (3.6)

1374 (47.9%)
412 (14.3%)
955 (33.3%)
127 (4.4%)

384 (38.4%
128 (12.8%)
455 (45.5%)
32 (3.2%)

231 (40.2%)
80 (13.9%)
244 (42.5%)
19 (3.3%)

4043 (81.23)
353 (7.09)
207 (4.16)

2626 (91.6%)
163 (5.7%)
79 (2.8%)

904 (90.5%)
78 (7.8%)
17 (1.7%)

500 (87.1%)
50 (8.7%)
24 (4.2%)

569 (11.43)

270 (9.4%)

136 (13.7%)

158 (27.5%)

1010 (20.29)
732 (14.71)

510 (19.7%)
273 (35.2%)

307 (35.7%)
215 (48.9%)

190 (45.8%)
237 (68.9%)

< .001

< .001

< .001

< .001

< .001

< .001
2754 (55.33)
1072 (21.54)
312 (6.27)
286 (5.75)

2017 (70.8%)
539 (18.9%)
144 (5.1%)
147 (5.2%)

558 (56.2%)
303 (30.5%)
72 (7.3%)
60 (6%)

173 (30.4%)
227 (39.9%0
94 (16.5%)
75 (13.2%)
< .001

3263 (65.56)
883 (17.74)

2348 (82.9%)
410 (14.3%)
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667 (67%)
258 (25.9%)

239 (41.9%)
214 (37.5%)

More than half the days 171 (3.44)
61 (2.1%)
37 (3.7%)
71 (12.4%)
Nearly every day 125 (2.51)
42 (1.5%)
33 (3.3%)
47 (8.2%)
Anxiety
Nervous, anxious or on edge
< .001
(%)
Not at all 2991 (60.1)
2198 (76.8%)
591 (59.3%)
198 (34.6%)
Several days 1117 (22.44)
553 (19.3%)
317 (31.8%)
241 (42.1%)
More than half the days 196 (3.94)
73 (2.6%)
51 (5.1%)
70 (12.2%)
Nearly every day 141 (2.83)
38 (1.3%)
37 (3.7%)
64 (11.2%)
Unable to stop or control
< .001
worrying (%)
Not at all 3272 (65.74)
2332 (81.7%)
668 (67.1%)
265 (46.7%)
Several days 784 (15.75)
388 (13.6%)
226 (22.7%)
167 (29.5%)
More than half the days 173 (3.48)
68 (2.4%)
40 (4%)
64 (11.3%)
Nearly every day 202 (4.06)
68 (2.4%)
61 (6.1%)
71 (12.5%)
Overall Health Condition
< .001
Poor
89 (3.1%)
42 (4.2%)
100 (17.4%)
Fair
438 (15.3%)
263 (26.3%)
212 (36.9%)
Good
1033 (36.1%)
375 (37.5%)
207 (36.1%)
Very good
972 (33.9%)
268 (26.8%)
48 (8.4%)
Excellent
333 (11.6%)
51 (5.1%)
7 (1.2%)
Balance or coordination
664 (23.2%)
611 (61.2%)
498 (86.9%)
< .001
problems
Lower body strength
843 (29.4%)
465 (46.5%)
451 (78.6%)
< .001
limitations
Note: Probability values were calculated using Pearson χ2 tests for categorical variables to denote differences
between those reporting no FOF, FOF without FFAB, and FFAB. Post-hoc pairwise comparisons were performed for
each variable that was statistically significant and are narratively reported in the results section.

Aim 1. The logistic regression model of perceived overall health, depression, and anxiety on
FOF was significant, χ2 (16) = 632.957, p = < .001. The model explained approximately 19%
(Nagelkerke R2) of the variance in FOF and correctly classified 70.9% of the cases. Perceived
overall health condition, depression (little interest or pleasure in doing things; and feeling
down, depressed, or hopeless), and anxiety (feeling nervous, anxious, or on edge; and unable to
stop worrying) were significant (as shown in Table 2). Poorer perceived overall health (OR =
4.20, 95% CI = [2.76, 6.40]) and increased symptoms of depression (down, depressed, or
hopeless (OR = 1.73, 95% CI = [1.19, 2.52]; little interest or pleasure in doing things, OR = 1.32,
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(95% CI = [1.00, 1.74]) and anxiety (nervous, anxious, or on edge, OR = 3.16, 95% CI = [2.02,
4.96]; unable to stop or control worrying, OR = 1.75, 95% CI = [1.23, 2.51]) were associated with
increased odds of FOF.

Table 2. Logistic regression results: Perceived overall health condition, depression, and anxiety
on FOF
n = 4372 (87.8% of total
sample, 605 missing
cases)
Overall health condition
Rated as Poor
Rated as Fair
Rated as Good
Rated as Very good
Depression
Down, depressed, or
hopeless
Several days
More than half the days
Nearly everyday

B

SE

Wald

df

p

Odds Ratio
(OR)

95% CI for OR
(Upper, Lower)

1.44
1.36
.90
.54

.22
.17
.16
.16

44.60
68.03
32.75
11.13

1
1
1
1

< .001
< .001
< .001
< .001

4.20
3.90
2.45
1.71

(2.76, 6.40)
(2.82, 5.38)
(1.80, 3.33)
(1.25,2.34)

.41
.55
.29

.10
.19
.24

19.01
8.18
1.45

1
1
1

< .001
.004
.288

1.51
1.73
1.33

(1.26, 1.82)
(1.19, 2.52)
(.84, 2.13)

20.83
3.90
.06

1
1
1

< .001
.048
.807

1.49
1.32
1.04

(1.26, 1.77)
(1.00, 1.74)
(.77, 1.40)

43.22
15.78
25.24

1
1
1

< .001
< .001
< .001

1.75
2.02
3.16

(7.48, 2.06)
(1.43, 2.85)
(2.02, 4.96)

7.85
2.63
9.45

1
1
1

.005
.105
.002

1.31
1.35
1.75

(1.08, 1.58)
(.94, 1.94)
(1.23, 2.51)

Little interest or pleasure
in doing things
Several days .40
.09
More than half the days .28
.14
Nearly everyday .04
.15
Anxiety
Nervous, anxious or on
edge
Several days .56
.09
More than half the days .70
.18
Nearly everyday 1.15
.23
Unable to stop or control
worrying
Several days .27
.10
More than half the days .30
.19
Nearly everyday .56
.18
Note: Statistically significant items are bolded
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The logistic regression model of perceived overall health, depression, and anxiety on FFAB was
significant, χ2 (16) = 265.854, p < .001. The model explained approximately 22% (Nagelkerke R2)
of the variance in FFAB and correctly classified 71.6% of the cases. Perceived overall health
condition, depression (little interest or pleasure in doing things; and feeling down, depressed,
or hopeless), and anxiety (feeling nervous, anxious, or on edge) were significant (as shown in
Table 3). Poorer perceived overall health (OR = 9.87, 95% CI = [4.00, 24.48]) and increased
symptoms of depression (down, depressed, or hopeless, OR = 1.72, 95% CI = [1.03, 2.85]; little
interest or pleasure in doing things, OR = 1.61, 95% CI = [1.02, 2.55]) and anxiety (nervous,
anxious or on edge, OR = 2.77, 95% CI = [1.59, 4.83]) were associated with increased odds of
FFAB. While the second question related to anxiety (unable to stop or control worrying) was
significantly associated with FOF, it was not significant for FFAB. Table 4 provides a comparison
of the binomial logistic regression analyses for FOF only and FFAB. Goodness-of-fit was tested
using the Hosmer-Lemeshow test, and the improvement in fit was verified using Cox and Snell
as well as Nagelkerke pseudo R2 values for all logistic regression analyses.

Table 3. Logistic regression results: Perceived overall health condition, depression, and anxiety
on FFAB
n = 1546 (31.1% of total
sample)
Overall health condition
Rated as Poor
Rated as Fair
Rated as Good
Rated as Very good
Depression
Down, depressed, or
hopeless
Several days

B

SE

Wald

df

p

Odds Ratio
(OR)

95% CI for OR
(Upper, Lower)

2.29
1.33
1.17
.18

.46
.43
.34
.44

24.44
9.73
7.64
.14

1
1
1
1

.0001
.002
.006
.381

9.87
3.77
3.21
1.20

(4.00, 24.48)
(1.64, 8.68)
(1.40, 7.36)
(.50, 2.85)

.25

.15

2.86

1

.091

1.28

(.96, 1.71)
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More than half the days .54
.26
Nearly everyday -.01
.30
Little interest or pleasure
in doing things
Several days .46
.14
More than half the days .67
.21
Nearly everyday .48
.24
Anxiety
Nervous, anxious or on
edge
Several days .37
.14
More than half the days .64
.24
Nearly everyday 1.02
.28
Unable to stop or control
worrying
Several days .02
.15
More than half the days .44
.25
Nearly everyday -.01
.24
Note: Statistically significant items are bolded

4.36
.002

1
1

.037
.966

1.72
.99

(1.03, 2.85)
(.54, 1.79)

10.15
10.55
4.11

1
1
1

.001
.001
.043

1.58
1.96
1.61

(1.19, 2.09)
(1.31, 2.93)
(1.02, 2.55)

6.98
7.41
12.96

1
1
1

.008
.007
.0001

1.44
1.90
2.77

(1.10, 1.89)
(1.20, 3.02)
(1.59, 4.83)

.02
3.02
.001

1
1
1

.888
.082
.981

1.02
1.55
.99

(.76, 1.37)
(.95, 2.55)
(.62, 1.59)

Table 4. Comparison of logistic regression analyses for FOF and FFAB
FOF without FFAB
OR (95% CI)
Overall health condition
Rated as Poor
Rated as Fair
Rated as Good
Rated as Very good
Depression
Down, depressed, or
hopeless
Several days
More than half the days
Nearly everyday
Little interest or pleasure in
doing things
Several days
More than half the days
Nearly everyday
Anxiety
Nervous, anxious or on edge
Several days
More than half the days
Nearly everyday

FFAB
(95% CI)

4.20 (2.76, 6.40)***
3.90 (2.82, 5.38) ***
2.45 (1.80, 3.33) ***
1.71 (1.25, 2.34) ***

9.87 (3.99, 24.48)***
3.77 (1.64, 8.68)**
3.21 (1.40, 7.36)**
1.20 (.50, 2.85)

1.51 (1.26, 1.82) ***
1.73 (1.19, 2.52)**
1.33 (.84, 2.13)

1.28 (.96, 1.71)
1.72 (1.03, 2.85)*
.99 (.54, 1.79)

1.49 (1.26, 1.77) ***
1.32 (1.00, 1.74)*
1.04 (.77, 1.40)

1.58 (1.19, 2.09)***
1.96 (1.31, 2.93)***
1.61 (1.02, 2.55)*

1.75 (7.48, 206) ***
2.02 (1.43, 2.85) ***
3.16 (2.02, 4.96) ***

1.44 (1.10, 1.89)**
1.90 (1.20, 3.02)**
2.77 (1.59, 4.83)***
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Unable to stop or control
worrying
Several days
More than half the days
Nearly everyday
*p < .05, **p < .01, *** p < .001

1.31 (1.08, 1.58)**
1.35 (.94, 1.94)
1.75 (1.23, 2.51)**

1.02 (.76, 1.37)
1.55 (.95, 2.55)
.99 (.62, 1.59)

Aim 2. Results of the comparison between participants reporting no FOF or FFAB (No
FOF/FFAB), FOF and no avoidance behavior (FOF only), and FFAB are presented in Table 1.
Within age categories, we found that those with FOF only and FFAB were similar (p >.05; except
for ages 75 – 79, with a higher proportion among FOF only, p < .001), but significantly different
from those with No FOF/FFAB (p < .001). Those with FOF only and FFAB were generally older,
with higher proportions over 70 years old (p < .001). Those with FOF only had the highest
proportion of females, followed by FFAB and No FOF/FFAB (p < .001). No differences were
found between No FOF/FFAB and FFAB with regards to females (p > .05). The highest
proportion of males was No FOF/FFAB, followed by FFAB, and then FOF only (p < .001).
Similarly, No FOF/FFAB and FFAB did not have significantly different proportions of males (p >
.05). Higher proportions of White, Non-Hispanic participants and lower proportions of Black,
Non-Hispanic participants were found to have FOF only and FFAB, compared to No FOF/FFAB (p
< .001). Similar proportions of Hispanic participants were found to have FOF only and FFAB (p >
.05); however, there was a higher proportion of Hispanic participants with FFAB compared to
No FOF/FFAB (p < .001). Those with FOF only and FFAB had lower proportions of being married
or partnered and higher proportions of being widowed (p < .001). Those with FOF only and
FFAB had lower proportions living in the community and higher proportions in residential care
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facilities compared to those with No FOF/FFAB (p < .001). Those with FFAB had higher
proportions living in nursing homes than FOF only and No FOF/FFAB (p < .001). All groups
differed significantly in terms of fall history, with FFAB having the highest proportions and FOF
only having the second-highest proportions of falls in the last month, last 12 months, and
recurrent falls in the last 12 months (p < .001).

All three groups differed significantly on measures of depression (p < .001). Those with FFAB
had higher proportions of depression on both questions compared to those with FOF only, and
those with FOF only had higher proportions of depression compared to those with No
FOF/FFAB (p < .001). The one exception was “Nearly every day” on “Little interest or pleasure in
doing things.” For this response, there was no difference between FOF only and No FOF/FFAB
(p > .05), but FFAB had higher proportions compared to both other groups (p < .001). Similar
patterns were found for anxiety. Those with FFAB had higher proportions of anxiety for both
questions compared to those with FOF only, and those with FOF only had higher proportions of
anxiety compared to those with No FOF/FFAB (p < .001). Those with FFAB had higher
proportions of “poor” health perception compared to those with FOF only and No FOF/FFAB (p
< .001). In general, those with No FOF/FFAB had higher proportions of “excellent” and “very
good” perceived overall health condition compared to those with FOF only, and those with FOF
only had higher proportions compared to FFAB (p < .001). Those with FFAB had higher
proportions of “fair” perceived overall health condition compared to those with FOF only, and
those with FOF only had higher proportions compared to those with No FOF/FFAB (p < .001).
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No differences were found between groups on “good” perceived overall health condition
perception (p > .05).

Because lower body strength and balance are commonly tested as part of a comprehensive fall
risk assessment, these variables were also included for demographic comparison. Participants
were asked, “In the last month, did you have problems with balance or coordination?” (Balance
or coordination problems) and “In the last month, did you have limited strength or movement
in your hips, legs, knees, or feet?” (Lower body strength limitations). All groups were
significantly different (p < .001). Those with FFAB had higher proportions of perceived balance
and coordination problems and lower body strength limitations compared to those with FOF
only, and those with FOF only had higher proportions than those with No FOF/FFAB (p < .001).

Aim 3 (a fall in the last month). The logistic regression model of perceived overall health,
depression, and anxiety was significant, χ2 (6) = 186.808, p = < .001. The model explained
approximately 8% (Nagelkerke R2) of the variance of falls in the last month and correctly
classified 87.3% of the cases. Perceived overall health condition (rated as poor, fair, good, and
very good), FOF, and FFAB were significant (as shown in Table 5). Poorer perceived overall
health and increased FOF and FFAB were associated with increased odds of falling in the last
month. Older adults who rated their overall health as poor had 6.32 times higher odds (95% CI
= [3.60, 11.10]) of having a fall in the last month than those that rated their overall health as
excellent. Older adults with FFAB had 2.62 times higher odds (95% CI = [2.06, 3.32]), and those
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with FOF had 1.37 times higher odds (95% CI = [1.09, 1.71]) than those without FOF or FFAB of
having a fall in the last month.

Table 5. Logistic regression results: Perceived overall health, FOF, and FFAB on fall history in the
last month
n = 4431 (89% of total
B
SE
sample)
Overall health condition
Rated as Poor 1.84
.26
Rated as Fair 1.21
.23
Rated as Good .87
.26
Rated as Very good .65
.26
FOF
.31
.11
FFAB
.96
.12
Note: Statistically significant items are bolded

Wald

df

p

Odds Ratio
(OR)

95% CI for OR
(Upper, Lower)

41.23
21.69
11.67
6.21
7.48
62.52

1
1
1
1
1
1

< .001
< .001
< .001
.013
.006
< .001

6.32
3.36
2.39
1.92
1.37
2.62

(3.60, 11.10)
(2.02, 5.60)
(1.45, 3.94)
(1.15, 3.20)
(1.09, 1.71)
(2.06, 3.32)

Aim 3 (a fall in the last year). The logistic regression model of perceived overall health,
depression, and anxiety was significant, χ2 (6) = 180.774, p < .001. The model explained
approximately 7% (Nagelkerke R2) of the variance of falls in the last year and correctly classified
74% of the cases. Perceived overall health condition (rated as fair), FOF, and FFAB were
significant (as shown in Table 6). Poorer perceived overall health and increased FOF and FFAB
were associated with increased odds of falling in the last year. Older adults who rated their
overall health as fair had 1.39 times higher odds (95% CI = [1.02, 1.88]) of having a fall in the
last year than those that rated their overall health as excellent. Older adults with FFAB had 3.12
times higher odds (95% CI = [2.48, 3.92]), and those with FOF had 2.18 times higher odds (95%
CI = [1.84, 2.60]) than those without FOF or FFAB of having a fall in the last year.
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Table 6. Logistic regression results: Perceived overall health, FOF, and FFAB on fall history in the
last year
n = 1546 (31.1% of total
B
SE
sample)
Overall health condition
Rated as Poor .27
.22
Rated as Fair .33
.16
Rated as Good .13
.15
Rated as Very good .02
.15
FOF
.78
.09
FFAB
1.14
.12
Note: Statistically significant items are bolded

Wald

df

p

Odds Ratio
(OR)

95% CI for OR
(Upper, Lower)

1.47
4.37
.79
.01
79.14
133.18

1
1
1
1
1
1

.225
.037
.375
.914
< .001
< .001

1.31
1.39
1.14
1.12
2.18
3.12

(.84, 2.02)
(1.02, 1.88)
(.86, 1.52)
(.76, 1.36)
(1.84, 2.60)
(2.48, 3.92)

Aim 3 (recurrent falls in the last year). The logistic regression model of perceived overall
health, depression, and anxiety was significant, χ2 (6) = 145.650, p < .001. The model explained
approximately 12% (Nagelkerke R2) of the variance of falls in the last year and correctly
classified 63% of the cases. Perceived overall health condition (rated as poor, fair, and good),
FOF, and FFAB were significant (as shown in Table 7). Poorer perceived overall health, FOF, and
FFAB were associated with increased odds of recurrent falls in the last year. Older adults who
rated their overall health as poor had 3.08 times higher odds (95% CI = [1.69, 5.61]) of having
recurrent falls in the last year than those that rated their overall health as excellent. Older
adults with FFAB had 3.24 times higher odds (95% CI = [2.44, 4.30), and those with FOF had 1.65
times higher odds (95% CI = [1.30, 2.10]) than those without FOF or FFAB of having recurrent
falls in the last year.
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Table 7. Logistic regression results: Perceived overall health, FOF, and FFAB on recurrent fall
history in the last year
n = 1559 (31.3% of total
B
SE
sample)
Overall health condition
Rated as Poor 1.13
.31
Rated as Fair .94
.26
Rated as Good .50
.25
Rated as Very good .26
.26
FOF
.50
.12
FFAB
1.18
.14
Note: Statistically significant items are bolded

Wald

df

p

Odds Ratio
(OR)

95% CI for OR
(Upper, Lower)

13.52
13.14
3.95
.99
16.26
66.43

1
1
1
1
1
1

< .001
< .001
.047
.319
< .001
< .001

3.08
2.56
1.65
1.12
1.65
3.24

(1.69, 5.61)
(1.54, 4.24)
(1.01, 2.70)
(.78, 2.15)
(1.30, 2.10)
(2.44, 4.30)

DISCUSSION
Poorly perceived overall health, depression, and anxiety were associated with increased odds of
FOF and FFAB. Specifically, feeling down, depressed, or hopeless, having little interest or
pleasure in doing things, feeling nervous, anxious, or on edge, and being unable to stop or
control worrying were associated with increased odds of FOF. All psychological measures,
except for being unable to stop or control worrying, were also associated with increased odds
of FFAB. Poorly perceived health, FOF, and FFAB were associated with increased odds of falls,
with FFAB having a stronger association than FOF. While this study is cross-sectional and unable
to determine any causal relationships, comparing participants with FOF only and FFAB adds to
the body of evidence attempting to understand both constructs and potential mitigable factors.

Depression and anxiety were associated with increased odds of FOF and FFAB, above and
beyond perceived health status. Older adults with poorer health were 9.87 times more likely to
report FFAB and 4.2 times more likely to report FOF, indicating a stronger association of

131

perceived health status with FFAB. Compared to individuals who perceive their health status as
excellent, older adults who perceive their health status as poor have almost ten times higher
odds of reporting FFAB. Besides overall health condition, the next highest OR for both FOF (OR
= 3.16) and FFAB (OR = 2.77) was being nervous, anxious, or on edge nearly every day. These
findings are consistent with previous research as anxiety levels have been shown to predict
both FOF, activity levels, and FFAB (Gagnon et al., 2005; Kempen et al., 2009; Murphy et al.,
2002; Painter et al., 2012; Payette et al., 2016; Rakhshani et al., 2019; Sharaf & Ibrahim, 2008;
van Haastregt et al., 2008). Anxiety has also been shown to increase the likelihood of falls
among older adults (Hallford et al., 2016). Depression has also been associated with FOF and
FFAB among older adults in previous literature (Arfken et al., 1994; Choi, Gell, et al., 2020;
Gagnon et al., 2005; Kempen et al., 2009; Murphy et al., 2002; Painter et al., 2012; Sharaf &
Ibrahim, 2008; van Haastregt et al., 2008). Contrary to our expectations, experiencing
depression symptoms nearly every day was not always associated with a higher likelihood of
FOF or FFAB. However, compared to individuals who did not experience any depression, the
presence of depression at least several days increased the likelihood of FOF and FFAB.

Consistent with current literature, poorer perceived overall health was associated with
increased odds of FOF and FFAB (Howland et al., 1993; Murphy et al., 2002; G. A. R. Zijlstra et
al., 2007). Health status was measured as a perception rather than by diagnoses, comorbidities,
or objective limitations. This finding indicates the significance of health perception and its
association with FOF and FFAB. While self-efficacy and balance confidence have been shown to
be separate constructs from FOF and FFAB, the notion that both influence and/or mediate FOF
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and FFAB and functional abilities in older adults has been demonstrated in previous research
and highlights the significance of perception, self-efficacy, and balance confidence (Fuzhong et
al., 2002; Hadjistavropoulos et al., 2011; Landers et al., 2015; Landers et al., 2011; Li et al.,
2005; McAuley et al., 1997; Tinetti et al., 1994). Evidence indicates that many older adults
underestimate or overestimate their actual risk of falling (Delbaere et al., 2010). Disparities
between perceived and physiological fall risk strongly influence fall risk through psychological
pathways (Delbaere et al., 2010). Furthermore, beliefs about falls have been shown to be
predisposing factors for rejecting fall prevention strategies (Stevens et al., 2017). These findings
indicate that healthcare professionals should consider subjective measures of health status,
FOF, FFAB, fall risk, and functional abilities along with objective and performance measures
when assessing and treating older adults.

Older adults who felt nervous, anxious, or on edge for several days or more had increased odds
of FOF and FFAB compared to those without anxious feelings, which is supported by previous
research (Gagnon et al., 2005; Kempen et al., 2009; Murphy et al., 2002; Painter et al., 2012;
Payette et al., 2016; Rakhshani et al., 2019; Sharaf & Ibrahim, 2008; van Haastregt et al., 2008).
Although catastrophizing has been shown to be a predictor of FFAB in older adults (Delbaere et
al., 2009), being unable to stop worrying or control worrying, a hallmark of catastrophizing
(Ellis, 1962; Quartana et al., 2009; Sullivan et al., 2001), significantly increased the odds of FOF
but was not significant in the FFAB model. One possible explanation for the lack of association
to FFAB is that the question was not directly related to worrying about falling or the
consequences of falling (Yardley & Smith, 2002). Another possible explanation is that older
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adults may begin to accept that they need to modify some of their activities, whether due to
perceived or actual physiological fall risk (Simpson et al., 2003). As they recognize and accept
the changes, they may still demonstrate some FFAB, but it may not be associated with high
levels of psychological distress. Moreover, the lack of ability to capture FFAB severity may also
account for the lack of association with being unable to stop or control worrying (i.e.,
catastrophizing). Additionally, the other questions of depression and anxiety, which may
include components of catastrophizing (e.g., magnification, ruminating, and feelings of
hopelessness), were found to be significant with FFAB. Lastly, because objective performance
measures were not compared, it cannot be ascertained whether the FFAB is an appropriate,
protective, and adaptive mechanism or an unnecessarily restrictive and maladaptive form of
FFAB. If FFAB is appropriately balanced with physiological fall risk and the older adult’s
functional abilities, they may not be experiencing excessive depression, anxiety, or
catastrophizing, as compared to when there is a disparity between perceived and psychological
risk (Delbaere et al., 2010). Further research is needed to examine what levels of psychosocial
factors are associated with adaptive or protective FFAB compared to maladaptive or excessive
FFAB.

Depressive feelings also increased the odds of developing FOF and FFAB. Depression is more
common among older adults with other comorbidities, poorer health status, and can be
compounded by stressful life events, changes in health and physical/cognitive abilities, activity
restrictions, and self-critical cognitions (Fiske et al., 2009). Depressive symptoms have been
shown to be related to older adults who report a high perceived fall risk and anxiety but
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demonstrate a low physiological fall risk (Delbaere et al., 2010). The bidirectional nature of
depression and anxiety and the cyclical nature of psychosocial variables and FFAB cannot be
confirmed in our study because of the cross-sectional nature; however, there is evidence to
support these claims among individuals with PD (Landers et al., 2021) and older adults (Choi et
al., 2020; Stubbs et al., 2014), and further investigation is warranted. Increases in FFAB are
significant risk factors for increases in depression, independent of fall status, health conditions,
and previous depression, and research has demonstrated that when depression was resolved,
FFAB also appeared to subside (Choi et al., 2020). Additional longitudinal research found that
while the onset of FOF was associated with decreased positive psychosocial outcomes (e.g.,
reduced life satisfaction and autonomy), the end of FOF was associated with decreased
negative psychosocial outcomes (e.g., reduced depressive symptoms and loneliness scores)
(Hajek & König, 2020). While this research did not measure FFAB specifically, they found that
adverse psychosocial outcomes associated with FOF, reduced life satisfaction, and autonomy
may be explained by social avoidance behavior (Hajek & König, 2020). Given these findings, the
same bidirectional relationship with depression and FFAB may also be present with anxiety and
FFAB. Furthermore, mitigation of depression or anxiety symptoms may also attenuate FFAB and
vice versa.

Increased frequency of depression symptoms to nearly everyday was not associated with
increased odds of FOF or FFAB, except for reports of “little interest or pleasure in doing things”
for FFAB. One possible explanation for this lack of significance is that individuals may begin to
adapt, adjust, or cope with depressive symptoms after experiencing them consistently, which
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may lessen the effect on FOF or FFAB. The inverse relationship may also be true, where the
continued experience of FOF or FFAB may become a part of the individual’s normal profile
(Stevens et al., 2017), leading to less of an impact on depressive symptoms. Because FOF and
FFAB is a varying experience, some older adults may reflect on these intrinsic factors, exercise
caution when engaging in certain activities or adopt compensatory strategies that may not have
such a detrimental effect on mood. Older adults who reflect on falls, seeking to understand why
and how they occurred, have been shown to develop strategies to prevent future falls, face
their FOF, and maintain control and choice with continued engagement in ADLs (Roe et al.,
2008). In contrast, those that do not reflect on their fall maintain FOF and FFAB (Roe et al.,
2008). Additionally, new onsets of significant depression may be more impactful on FOF and
FFAB as older adults may not have developed preferred or appropriate coping strategies. While
there is support for the relationship of psychosocial variables and FOF and FFAB, Kempen et al.
(2009) found that psychosocial variables did not contribute independently to the difference
between mild and severe FOF and FFAB, illustrating the need for further research examining
the severity of FOF and FFAB. Because older adults may restrict or avoid some, but not all, of
their activities due to FFAB, measuring FFAB with a dichotomous question may not provide a
complete picture of FFAB severity and may account for the different associations with
depression severity in our study (Scarlett et al., 2019).

For the most part, the variables that we found to be associated with FOF and FFAB
corresponded to previous research (Arfken et al., 1994; Howland et al., 1998; Howland et al.,
1993; Kempen et al., 2009; Murphy et al., 2002; G. Zijlstra et al., 2007). Our study had similar
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findings as Zijlstra et al. (2017) in that higher age, females, fall history (fall in the last month,
last year, and recurrent falls in the last year), and poor perceived overall health were associated
with FOF, and all but females were associated with FFAB. Howland et al. (1998) also looked at
both FOF and FFAB and found that being female, having had previous falls, and fewer social
contacts were associated with FOF. In contrast, FFAB was more a function of social support as
not communicating about falls, having less social support, and knowing someone who had
fallen were all associated (Howland et al., 1998). Overall, our findings indicate that older age,
increased falls, more frequent depression and anxiety, and poorer perceived health are
associated with FOF and FFAB, with FFAB having significantly higher levels of each variable
except for age. These results are largely consistent with previous research, except for females
and age, which have been shown to have higher proportions for FFAB compared to FOF
(Murphy et al., 2002). While our study adds to the available evidence demonstrating factors
associated with both FOF and FFAB, because of the heterogeneity in measurements used and
included variables across the literature, there remains to be a consensus on what
characteristics are associated with FOF and FFAB compared to individuals with no FOF or FFAB.

From a clinical perspective, the distinction between no FOF/FFAB, FOF only, and FFAB, and
what factors are associated with each, may provide crucial information when assessing clients
at risk for FOF and FFAB and designing interventions. While these findings support the construct
that FFAB is associated with significant negative downstream consequences (Choi et al., 2020;
Deshpande et al., 2008; Donoghue et al., 2013; Howland et al., 1993; Landers et al., 2021;
Landers et al., 2017; Painter et al., 2012; Stubbs et al., 2014), they do not answer whether
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factors such as poor perceived health, depression, and anxiety cause FFAB or if the inverse
relationship is true. Although FOF has been associated with negative consequences
(Hadjistavropoulos et al., 2007; Scheffer et al., 2008), the consequence of excessive avoidance
behavior due to the FOF (i.e., FFAB) is arguably a more significant concern because it has been
shown to lead to a vicious cycle of physical and psychological decline, decreased independence
in activities of daily living, social isolation, institutionalization, and further fall risk (Choi et al.,
2020; Deshpande et al., 2008; Donoghue et al., 2013; Howland et al., 1993; Kempen et al.,
2009; Landers et al., 2021; Landers et al., 2017; Painter et al., 2012; Stubbs et al., 2014).
Addressing FOF and its associated factors before it develops into excessive and maladaptive
FFAB may be a crucial preventative approach. However, further research is needed to examine
if a preventative approach targeting FOF before FFAB exists is beneficial. Because beliefs about
the causes of falls, acknowledgment and perception of fall risk, and adoption of fall prevention
behaviors vary widely among older adults and are influenced by many of the same variables
identified in our study (Stevens et al., 2017), further research is needed to examine if these
factors can be altered with intervention. Furthermore, identifying the severity of FOF, when it
evolves into FFAB, and factors associated with maladaptive/excessive and adaptive/protective
levels of FOF and FFAB is needed, so healthcare practitioners can identify at what point
targeted interventions are required.

Perceived overall health, FOF, and FFAB were associated with increased odds of having a fall in
the last month and year, as well as having recurrent falls in the last year. These results are also
consistent with previous research (Gazibara et al., 2017; Hadjistavropoulos et al., 2007; Landers
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et al., 2015; Lavedán et al., 2018). Perceived overall health condition had a stronger association
with falls in the last month compared to the last year and recurrent falls. FFAB had a stronger
association with falls in the last month, year, and recurrent falls compared to FOF and
perceived overall health. While Landers et al. (2015) found that balance confidence and FFAB
were the best predictors of falling among older adults, Hadjistavropoulos et al. (2007) found
that FOF was a better predictor of falling than FFAB. In previous research, FOF and FFAB have
often been used interchangeably, and multiple assessments have been used to measure both
constructs, adding to the difficulty of determining their relationships with falling
(Hadjistavropoulos et al., 2011). Although the dichotomous nature of the NHATS questions
relating to FOF and FFAB in our study may limit robust analyses, the ability to clearly delineate
between FOF only and those that have FOF and develop FFAB provides a novel perspective.
Based on the significant relationship between FFAB and falls, FFAB may be a better predictor of
falls than FOF. Furthermore, FFAB had a stronger association with a fall in the last year and
recurrent falls in the last year than perceived overall health condition. These findings may
demonstrate the negative downstream consequences of avoiding activities leading to increased
fall risk, especially when disparities exist between perceived fall risk and physiological fall risk
(Delbaere et al., 2010). Because previous research has demonstrated that falls are not always a
predictor of FOF and FFAB (Allison et al., 2013; Landers et al., 2015; Scheffer et al., 2008;
Yardley & Smith, 2002; G. Zijlstra et al., 2007), further research is needed to determine if this
relationship remains in longitudinal study designs.
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Limitations
Because this study utilized a retrospective cross-sectional design with survey data from the
NHATs study, no causal inferences can be made, and findings should be interpreted cautiously.
FOF and FFAB were measured with two questions, rather than a validated scale with multiple
items, which would have allowed for a more in-depth examination (e.g., the Modified Fear of
Falling Activity Avoidance Behavior Scale (mFFABQ) (Landers et al., 2011), or the Modified
Survey of Activities and Fear of Falling in the Elderly (mSAFFE) (Lachman et al., 1998)).
Therefore, these two questions may not represent the full spectrum of either FOF or FFAB
constructs. Moreover, the lack of data on the frequency and severity of FOF and FFAB limited
the depth of analysis and understanding of the impact FFAB may have over time. Similarly,
there was a lack of data on the number of falls. Falls were reported as dichotomous (i.e., yes,
no), whether a fall happened in the last month, the last 12 months, or multiple times in the last
12 months, limiting the analyses. Additionally, psychological and health-related variables were
asked in the context of “the last month,” which may bias the responses to acute rather than
long-term conditions. Although the participants were only asked to consider the last month,
recall bias is still a potential concern. While our research question was specific to psychological
factors (e.g., depression and anxiety), we must acknowledge that other intrinsic and extrinsic
factors not included in our analyses are also likely associated with falls, FOF, and FFAB. Lastly,
another potential limitation of this study is that a proxy was used when the older adult (sample
person) could not answer the questions. The reasons for proxy use included illness, speech or
hearing impairments, language barriers, and suspected dementia. From the 1579 older adults
reporting FOF in our sample, only 112 of the responses were provided by a proxy for one of the
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reasons listed above. However, if the older adult or proxy felt they could not answer the
question or it was not applicable, they were given the option of answering “don’t know” or
“inapplicable.”

CONCLUSION
This study adds to the evidence that depression, anxiety, FOF, and FFAB are prevalent among
older adults and strengthens previous research indicating a significant relationship between
these variables, underscoring the importance of healthcare practitioners addressing these
concerns among this population. This study also provides novel information allowing for a
comparison between older adults without FOF, with FOF only, and those that develop FFAB
with data from a large national sample. Compared to older adults with positive perceptions of
their health and no feelings of depression or anxiety, those with a poor perception and feelings
of depression or anxiety had increased odds for both FOF and FFAB. From a clinical perspective,
the psychological factors associated with FOF, FFAB, and increased falls identified in this study
are potentially mitigable. Further research beyond cross-sectional methodology is needed to
determine if there is a causal relationship between depression and anxiety with FOF and FFAB
and to explore intervention approaches and their efficacy on excessive or maladaptive FOF and
FFAB. Additionally, further research is needed to examine the development of FFAB from FOF
and whether addressing the associated variables or FFAB directly will have a mutually
mitigating effect on each other or fall risk. Because perceived health condition, depression, and
anxiety only explained 22% of the variance in FFAB, we must recognize that additional intrinsic
and extrinsic factors are also associated with FFAB and require further exploration. While
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perceived health status and the presence of FOF and FFAB all increased the odds of falls, older
adults with FFAB had higher odds of experiencing a fall compared to those experiencing FOF
only.
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CHAPTER 5
SUMMARY, SIGNIFICANCE, AND FUTURE STUDIES

Falls are a significant concern among individuals with Parkinson’s disease (PD) and older adults
(Allen et al., 2013; Burns et al., 2016; Moreland et al., 2020). Investigation into the causes of
falls has identified intrinsic and extrinsic risk factors which can be targeted by healthcare and
rehabilitation professionals (Ambrose et al., 2013; Gazibara et al., 2017). Our understanding of
intrinsic psychological risk factors, such as falls efficacy, balance confidence, fear of falling
(FOF), and fear of falling avoidance behavior (FFAB), has evolved over the last few decades.
FFAB has gained attention as recent evidence has demonstrated its ability to predict future falls
and the significant negative downstream consequences associated (Deshpande et al., 2008;
Donoghue et al., 2013; Howland et al., 1993; Kempen et al., 2009; Landers et al., 2015; Landers
et al., 2021; Landers et al., 2014; Landers et al., 2017; Lindh-Rengifo et al., 2019; Painter et al.,
2012; Stubbs et al., 2014).

From a clinical perspective, psychological concerns with self-efficacy, balance confidence, or
fear of falling do not become problematic until they result in excessive psychological distress or
maladaptive avoidance behavior. If the avoidance behavior is justified, meaning the individual’s
physiological fall risk is equal to their perceived fall risk, the behavior may be viewed as
protective and beneficial. However, if the perceived fall risk is not proportional to the
physiological fall risk, and the psychological concerns lead to avoidance behavior, it may be
viewed as maladaptive and problematic. This FFAB has been found to be prevalent among
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individuals with PD and older adults (Allison et al., 2013; Jonasson et al., 2018; Kader et al.,
2016; Landers et al., 2015; Landers et al., 2017; Nilsson et al., 2020; Rahman et al., 2011;
Yardley & Smith, 2002; Zijlstra et al., 2007). Furthermore, excessive FFAB has been shown to
lead to negative downstream consequences of physical and psychological decline, dependence
in activities of daily living, social isolation, institutionalization, and further fall risk (Choi et al.,
2020; Deshpande et al., 2008; Donoghue et al., 2013; Howland et al., 1993; Kempen et al.,
2009; Landers et al., 2021; Landers et al., 2017; Lindh-Rengifo et al., 2019; Painter et al., 2012;
Stubbs et al., 2014). Because maladaptive FFAB can have such a significant impact on safety and
independence, further research is needed to examine the characteristics of FFAB among older
adults and populations with high fall risks, such as those with PD. The overall objective of this
dissertation was to gain a greater understanding of FFAB among individuals with PD and older
adults to inform clinical evaluation and intervention. Due to the potentially mitigable nature of
psychological intrinsic fall risk factors and the limited evidence-based intervention approaches
found in the literature, this dissertation focused on psychological factors associated with FFAB.

There is limited evidence surrounding treatment approaches for FFAB. Few studies have
investigated treatment targeting FFAB or examining FFAB as an outcome measure (Leavy et al.,
2019; Nilsson et al., 2011; Wetherell et al., 2018; Wetherell et al., 2016; Zijlstra et al., 2009).
Early approaches to decreasing FOF and FFAB have targeted physiological aspects such as
balance, postural control, gait, whereas recent approaches have incorporated cognitive
behavioral techniques, emphasizing exposure therapy and coping strategies to directly address
the psychological components of FFAB (Wetherell et al., 2018; Wetherell et al., 2016; Zijlstra et
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al., 2009). While these approaches have shown promise among older adults, no studies to date
have utilized these approaches to target FFAB among individuals with PD. Further research is
needed to understand how FOF influences activity selection and avoidance and what
psychological factors are most predictive of FFAB among individuals with PD and older adults to
inform clinical evaluation and the development of targeted interventions.

In Chapter 2, the most avoided activities due to FFAB among individuals with PD and associated
factors were examined using the modified Fear of Falling Activity Avoidance Behavior
Questionnaire (mFFABQ) (Landers et al., 2014). Individuals with PD reported that a high number
of daily activities were impacted by FFAB. The most avoided activities due to FOF were related
to functions requiring challenging balance demands in everyday life, during instrumental
activities of daily living and socialization. Walking on compromised surfaces was significantly
impacted by FFAB in those with PD. These findings have also emerged among the general
population of older adults (Lachman et al., 1998). However, the avoidance of activities involving
crowds identified in Chapter 2 may be unique to PD, identifying a novel target for FFAB
interventions among individuals with PD. Individuals with PD have been shown to have a more
difficult time with dual-tasking, such as walking and cognitively attending to an ever-changing
environment, which may be reflected in the increased FFAB surrounding public places with
crowds compared to older adults in general (Giladi et al., 2005; Kelly et al., 2012; Rochester et
al., 2014). Compared to falls in the past year, recent falls were associated with higher levels of
FFAB. These findings may indicate that a recent fall is associated with a more substantial
psychological impact that may lessen as individuals process the fall and develop appropriate
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coping strategies (Roe et al., 2008). Individuals without falls still experienced FFAB, indicating
that FFAB may be working to prevent falls. These results suggest that while recent falls may be
a strong predictor of FFAB, healthcare practitioners should also screen for FFAB among all
individuals in the early stages of PD and without a history of falls.

Falls in the past month were correlated with total mFFABQ scores and specific items on the
mFFABQ, indicating the significance of a recent fall and the potential increased severity of
catastrophizing thoughts and psychological concerns about falls leading to avoidance behavior.
Avoiding activities such as walking, getting out of chairs, and preparing meals due to FOF
increased the odds of falling. Avoiding these activities may serve as surrogates for disease
severity or functional disability and lead to physical and psychological decline. Avoiding stairs
and showering or bathing decreased the likelihood of falling, which may demonstrate
individuals with PD responding to their physiological fall risk by avoiding activities that put them
at an increased risk of falling, thereby decreasing their likelihood that they might fall. These
results may provide further support and understanding for maladaptive versus adaptive FFAB.
Healthcare practitioners should seek to understand how individuals with PD make decisions
about activity engagement and fall risk to better co-design fall prevention and FFAB
management interventions based on the values and priorities of the individual (Huang et al.,
2021). For example, if a person with PD reports avoiding activities due to FFAB, they should be
assessed for safety within that activity to determine if the FFAB is adaptive and protective or
maladaptive and problematic. Healthcare practitioners should help individuals with PD
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determine what level of risk is acceptable so they can balance fall risk, activity engagement, and
quality of life appropriately (Huang et al., 2021).

In Chapter 3, the relationship between psychological factors and FFAB among individuals with
PD was examined using the Fear of Falling Activity Avoidance Behavior Questionnaire (FFABQ)
(Landers et al., 2011). Disease severity and catastrophizing explained the largest portions of
variability in the FFABQ. More specifically, catastrophizing about the consequences of falling
was the only statistically significant psychological variable. Measures of anxiety and depression
were not found to be statistically significant. By separating the Consequences of Falling
Questionnaire (CoF) into its subscales, the immediate and social consequences of falling
(damage to identity subscale), such as pain, shame, or embarrassment, had the strongest
relationship with FFAB among individuals with PD. Based on this relationship, catastrophizing
thoughts about the immediate and social consequences of falling may be a significant predictor
of FFAB and a target in preventative approaches and early intervention. The significant impact
of the perception of immediate and social consequences on FFAB, along with the most avoided
activities due to FOF identified in Chapter 2, may serve as crucial factors for targeted treatment
in both group and individual interventions. The loss of functional independence subscale, which
reflects beliefs about the loss of control and incapacity that might result from a fall, was not
found to be a significant predictor of FFAB. The authors of the CoF suggest that the loss of
functional independence subscale reflects the more enduring consequences, whereas the
damage to identity subscale reflects the immediate consequences (Yardley & Smith, 2002).
These findings provide insight into the temporal dimensions of catastrophizing thoughts about
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falling among the PD population. Furthermore, these findings suggest that interventions may
need to specifically address concerns about immediate consequences rather than long-term
consequences of falling, which may not reflect typical conversations between healthcare
providers and individuals with PD and FFAB. While limited research is available on treating FFAB
among individuals with PD, cognitive behavioral therapy approaches and exposure therapy
have been identified as potential approaches to mitigating FFAB among older adults (Wetherell
et al., 2018; Wetherell et al., 2016; Zijlstra et al., 2009). Cognitive behavioral therapy
approaches and exposure therapy can be tailored to individuals with PD by addressing the
specific activities avoided and the perceived consequences associated with FFAB in Chapters 2
and 3.

Lastly, in Chapter 4, psychological factors associated with FFAB among older adults were
examined, and those without FOF or FFAB, with FOF only, and those who developed FFAB were
compared. To further explore potentially mitigable psychological factors of FFAB, a national
sample of older adults, including those with neurodegenerative disorders such as PD, was
analyzed for this study. Perceived overall health, depression, and anxiety were all found to
increase the odds of FOF and FFAB. In contrast, among individuals with PD, measures of
depression and anxiety did not have a significant relationship with FFAB, as mentioned in
Chapter 3. Among individuals with PD, catastrophizing, as measured with the CoF,
demonstrated the strongest relationship above and beyond disease severity. These findings
may indicate different psychological factors contributing to FFAB among PD and older adults;
however, the measures used to assess psychological variables were not consistent between
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studies and may account for the differences. Additionally, aspects of depression (e.g.,
hopelessness) and anxiety (e.g., magnification and rumination) contribute to catastrophizing
thoughts (Quartana et al., 2009; Sullivan et al., 2001). Although the study from Chapter 4 did
not include a measure of catastrophizing about falls for comparison, the individual questions
about depression and anxiety may reflect aspects of catastrophizing. Further research is needed
with reliable and valid measures of each psychological construct to compare individuals with PD
among older adults and other subpopulations.

Individuals with no FOF/FFAB, FOF only, and FFAB were compared across multiple variables.
Those with FFAB reported higher proportions of depression, anxiety, fall history, and poor
perceived health compared to those with FOF only and no FOF/FFAB. Poor perceived health,
FOF, and FFAB were significantly associated with falls in the last month, year, and recurrent
falls. FFAB had a stronger relationship than FOF for all types of fall history, indicating that FFAB
may be a more significant predictor of falling. However, further research is needed to
determine causality. These findings underscore Chapters 2 and 3, providing further evidence
that depression, anxiety, FOF, and FFAB are prevalent among older adults, including those with
PD, and should be addressed by healthcare practitioners. In comparing individuals with PD and
the general population of older adults, psychological factors, such as anxiety, depression,
catastrophizing, disease severity, and overall health were commonly found to be associated
with FFAB. From a clinical perspective, these findings indicate that increased anxiety and
depression symptoms and perceived health may be associated with the development of FFAB
and a potential target for preventative measures. Furthermore, perceptions of overall health
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and psychological concerns related to falling are potentially mitigable and may target
interventions to reduce excessive FFAB. While this research was cross-sectional and unable to
establish a causal relationship, the factors identified in these studies provide potential mitigable
targets for treatment and novel findings related to FFAB.

While the evidence surrounding FFAB is growing, gaps in the literature still exist. Much of the
evidence is cross-sectional, lacking the ability to identify a causal relationship between
psychological and physical variables and the development of FFAB. Conflicting evidence
regarding physical factors, psychological factors, and history of falls have been reported to be
associated with FFAB; however, much of this evidence is cross-sectional and with small sample
sizes. Future longitudinal research examining factors that may lead to the progression of FFAB
from FOF with larger samples is needed to identify risk factors amenable to treatment.

While psychological variables, such as depression, anxiety, and catastrophizing, have been
associated with FFAB, the directionality of this association is still largely unknown. Psychological
variables may play a role in the development of FFAB, but FFAB may also lead to increased
psychological distress, indicating a potential bi-directional relationship. Most research
characterizes FFAB as a negative symptom of FOF; however, in recent literature, the notion that
FFAB may be protective or adaptive has been suggested (Delbaere et al., 2010; Landers et al.,
2017). Therefore, FFAB should not always be viewed as a negative condition. When FFAB is
appropriately balanced with fall risk, it may be a sound strategy for fall prevention. However,
when a disparity exists between perceived and physiological fall risk, FFAB may be maladaptive
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and lead to negative downstream consequences. Future research is needed to determine when
FFAB becomes maladaptive. Arbitrary cut-off points on FFAB measures may not distinguish
maladaptive or problematic FFAB from adaptive or protective FFAB. For example, an individual
scoring in the severe range for FFAB may also have significant balance, postural, or mobility
concerns that classify them as a high fall risk. Clinically, this individual may require a different
intervention than someone reporting severe FFAB with low fall risk or an individual with
minimal FFAB and high physiological fall risk. Future research should include validated
physiological fall risk assessments and FFAB assessments to aid in categorizing individuals based
on disparities between perceived and physiological fall risk. This categorization will also assist
intervention studies by ensuring treatments targeting each type of disparity are appropriately
designed and tested.

Fall history and fall risk, as currently used in the literature, may not accurately portray the
relationship between activity exposure and fall risk, especially when individuals experience
fewer falls due to less activity (i.e., more FFAB). Emerging research has proposed novel
methods of characterizing fall risk based on how many falls someone has had per unit of
physical activity (Din et al., 2020). This ratio can express fall rates relative to activity exposure,
providing a more valuable clinical perspective when evaluating and treating individuals with
FFAB. Future research should utilize a falls-to-activity ratio to better characterize fall risk based
on activity behavior patterns. Using a falls-to-activity ratio may also provide a more detailed
picture of whether the reported FFAB is adaptive or maladaptive.
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Limited literature exists on intervention approaches for FFAB. While cognitive behavioral
approaches have shown initial efficacy among older adults, less is known about subpopulations,
such as Parkinson’s disease (PD). Findings from Chapter 3 indicated that individuals with PD
may demonstrate more FFAB due to their concern with immediate and social consequences
and may avoid more activities involving crowds and public places. These differences need to be
considered when designing future intervention studies targeting individuals with PD. Further
research is needed to identify nuances in FFAB that may exist among subpopulations or specific
diagnoses. While evidence suggests group interventions effectively instill behavior change
(Borek & Abraham, 2018), further research is needed to examine the benefit of treatment for
FFAB provided in standardized group sessions compared to one-on-one.

Findings from Chapter 1 confirmed previous findings on avoided activities due to FOF among
individuals with PD and the general population of older adults. However, these findings also
identified new activities impacted by FFAB among those with PD because the modified Fear of
Falling Avoidance Behavior Questionnaire (mFFABQ) includes options that other FFAB measures
do not. Work, volunteer, recreational, and leisure activities have not previously been identified
as activities commonly avoided due to FOF among those with PD. Additional investigation is
warranted to confirm these findings. The knowledge that FFAB significantly impacts these
activities among those with PD can inform future assessment and intervention approaches.

In summary, this dissertation provides evidence that FFAB is a significant concern among
individuals with PD and older adults, and healthcare practitioners should screen for FFAB and

163

contextualize it with fall history and gait/balance performance. While this dissertation used
cross-sectional designs, the three studies that comprise Chapters 2, 3, and 4 provide insights
into treatment targets that may help mitigate maladaptive FFAB. Psychological factors, such as
depression, anxiety, catastrophizing, and perception of health are significantly associated with
FFAB. Further research is needed to identify the directionality of the relationship between
these factors and FFAB and whether targeting psychological factors or FFAB can potentially
impact one another. These findings also highlight potential targets for identifying individuals at
risk of developing FFAB, supporting future research to prevent maladaptive FFAB.
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APPENDIX 1
SEARCH STRATEGY

Search conducted in PubMed on 8-1-2020.

("Parkinson Disease"[Mesh] OR parkinson[Text Word] OR parkinson's[Text Word] OR
parkinsons[Text Word]) AND ("fear"[Mesh] OR "fear of falling" OR falling[Text Word] OR
restriction[Text Word] OR "activity restriction") AND (avoid*[Text Word] OR "avoidance
behavior" OR "activity avoidance" OR “avoidance motivation”[Text Word] OR refrain* OR selfefficacy[Text Word] OR "balance confidence" OR fall efficacy[Text Word]) – 88 hits returned.
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APPENDIX 2
DATA EXTRACTION INSTRUMENT

Scoping Review Details
Scoping Review title:
Review objective/s:
Review question/s:
Study Information Related to Inclusion/Exclusion Criteria
Population
Concept
Context
Types of evidence source
Type of study
Methodology
Evidence Source Details and Characteristics
Citation details (e.g., author/s, date, title, journal, volume, issue, pages)
Country
Context
Participants
Key findings
Details/Results Extracted From Source of Evidence (in relation to the concept of the scoping review)
E.g., Details about measurements/assessments used for fear of falling activity avoidance behavior
E.g., Details about intervention methods used to address fear of falling activity avoidance behavior
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retrospective analysis. International Lewy Body Dementia Conference. Las Vegas, NV.
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29. Rider, J. (2019, April). Sternal precautions: Alternative approaches based on current
literature. American Occupational Therapy Association Annual Conference. New
Orleans, LA.
30. Rider, J., Chevez, A., & Guardado, A. (2019, April). Diversifying OT students through
pipeline education programs. American Occupational Therapy Association Annual
Conference. New Orleans, LA.
31. Rider, J., Chevez, A., & Guardado, A. (2019, April). Advocating for OT in chronic disease
management. American Occupational Therapy Association Annual Conference. New
Orleans, LA.
32. Rider, J., Chevez, A., Guardado, A., Jones, T., Apique, A., Sambrano, J., Owens, T., Boyce,
E., Dluzneiski, B., & Elder, R. (2019, April). Homelessness in America: Taking a closer look
at what OT can contribute. American Occupational Therapy Association Annual
Conference. New Orleans, LA.
33. Lau, C., Lawrence, M., Noss, N., Rider, J., Sellers, N. (2015, March). Use of bone
conduction music to increase relaxation in children with ASD. Touro University Nevada
Research Day. Henderson, NV.
34. Rider, J., Pearson, G. (2014, October). What is the effectiveness of home modification
interventions to improve performance for older adults with functional difficulties? Touro
University Nevada Research Day. Henderson, NV.
Invited Presentations
1. Rider, J. (2021). An Introduction to Concussion Management: The Role of Occupational
Therapists. UNLV OTD department. University of Nevada, Las Vegas, Las Vegas, NV.
2. Rider, J., & Cook, P. (2021). Motivational Interviewing Workshop and Guided Practice.
Nevada Occupational Therapy Association, Las Vegas, NV.
3. Rider, J. (2021, August). Anxiety in Parkinson’s disease. 2021 Medical Symposium:
Interdisciplinary Symposium on Parkinson’s Disease. Friends of Parkinson’s, Inc.,
University of Nevada, Las Vegas, Las Vegas, NV.
4. Rider, J. (2021, August). Older adult fall prevention. Master of Physician Assistant
Studies Program, Touro University Nevada, Henderson, NV.
5. Rider, J. (2021, August). Occupational therapy and the older adult. Master of Physician
Assistant Studies Program, Touro University Nevada, Henderson, NV.
6. Rider, J. (2021, April). Outpatient exploration lab: Manual therapy techniques. OTDV
630A, Touro University Nevada, Henderson, NV.
7. Rider, J. (2021, April). Non-pharmacological treatment for chronic pain.
Interprofessional Education on Pain Management, Touro University Nevada and
Roseman University, Henderson, NV.
8. Rider, J. (2021, April). Occupational therapy in primary care. OTDV 636 – Special Topics:
Emerging Practice, Touro University Nevada, Henderson, NV.
9. Rider, J. (2021, April). Genomics and regenerative rehabilitation: Is there a role for
occupational therapy? OTDV 636 – Special Topics: Emerging Practice, Touro University
Nevada, Henderson, NV.
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10. Rider, J. (2020, October). Traditional and Emerging Occupational Therapy Practice
Settings. University of Nevada, Las Vegas, Pre-Occupational Therapy Society, Las Vegas,
NV.
11. Rider, J. (2020, October). American Sign Language: Survival Signs for Healthcare
Practitioners. Touro University Nevada, Henderson, NV. (2-hour course)
12. Rider, J. (2020, October). Total shoulder arthroplasty: Rehabilitation concepts for
occupational therapists. Therapy Insights, Continuing Education Webinar. (1-hour
course)
13. Rider, J. (2020, September). Chronic pain and the older adult. OTDV 651 – Occupations
of the Older Adult. Touro University Nevada, Henderson, NV. (2-hour course)
14. Medford, K (Host), Rider, J. (Guest Speaker). (2020, June 2). “The Learning Project.”
[Audio podcast]. Retrieved from https://www.youtube.com/watch?v=-hU3RbDBRsE
15. Rider, J. (2020, June). Using the science of habits to promote healthy behaviors across
practice settings. Therapy Insights, Continuing Education Webinar. (1-hour course)
16. Rider, J., Otty, R., Frasier, L., & Jackson, A. (2020, June). OT in the age of encroachment.
Nevada Occupational Therapy Association, Henderson, NV.
17. Rider, J. (2020 & 2021, June). Psychosocial aspects of pain. OTDV 527 - Psychosocial
Approach to Occupation. Touro University Nevada, Henderson, NV. (3-hour course)
18. Rider, J. (2020, April). Multiple Sclerosis: A primer for occupational therapists. OTDV 630
– Occupations of Adults. Touro University Nevada, Henderson, NV. (3-hour course)
19. Rider, J. (2020, February). Occupational Therapist Leadership Panel. OTDV 650 Leadership in Occupational Therapy. Touro University Nevada, Henderson, NV.
20. Rider, J. (2019, September). Manual muscle testing for quad rugby players. High Rollers
Community Education Clinic, Las Vegas, NV.
21. Rider, J. (2019, September). The psychological constructs of pain catastrophizing:
Implications for practice. American Occupational Therapy Association Mental Health and
Opioids Specialty Conference. Chicago, IL (2-hour course).
22. Rider, J. (2019, July). Successfully assess and manage peripheral vestibular disorders.
13th Annual Rehab Summit Conference and Expo. Las Vegas, NV. (2-hour course)
23. Rider, J. (2019, May). The role of neuroplasticity in Multiple Sclerosis Rehabilitation.
OCTV 630 - Occupations of Adults. Touro University Nevada, Henderson, NV.
24. Rider, J. (2019, May). Tai Chi for Fibromyalgia. OCTV 630 - Occupations of Adults. Touro
University Nevada, Henderson, NV.
25. Rider, J. (2017, October) Utilizing occupational therapy in home health. In-service
training. Mesa View Home Care, Mesquite, NV.
26. Rider, J. (2017, January) Conservative management of carpometacarpal osteoarthritis.
Mesa View Physical Therapy, Mesquite, NV.
27. Rider, J. (2015, April) Scapular Dyskinesis. In-service Training. Mesa View Physical
Therapy. Mesquite, NV.
28. Rider, J. (2015, February). Chemotherapy-induced peripheral neuropathy. In-service
training. Select Physical Therapy. Henderson, NV.
29. Rider, J. (2011, April) Deaf technology through the ages. Deaf Studies Today
International Conference, Orem, UT.
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30. Rider, J. (2011, March). National and state interpreter knowledge exam preparation.
Utah Valley University Silent Weekend, Aspen Grove, UT.
31. Rider, J. (2011, March). Interpreting for sports and recreation. Utah Valley University
Silent Weekend, Aspen Grove, UT.
Book Chapters
1. Rider, J. (Accepted, In-press). Nerve Impingement, Primary Care Occupational Therapy,
New York, NY: Springer Publishing.
2. Rider, J. (Accepted, In-press). Falls and Fall Prevention, Primary Care Occupational
Therapy, New York, NY: Springer Publishing.
3. Rider, J., Doyle, S., & Hohman, W. (Accepted, In-press). Persistent Pain, Primary Care
Occupational Therapy, New York, NY: Springer Publishing.
4. Rider, J. & Smith, K. (Accepted, In-press). Insomnia, Primary Care Occupational Therapy,
New York, NY: Springer Publishing.
Professional and Non-Peer Reviewed Publications
1. Rider, J., Sowerwine, A., & Tay, M. (2021, in-press). Rising up to cope with falls. Rehab
management, 34(10), 26-30.
http://digitaledition.rehabpub.com/rehabpub/diged/20210910/index.html
2. Morales, P., & Rider, J. (2021). Ostomy care and the role of occupational therapy. OT
Practice, 26(10), 14-17.
3. Rider, J. (2020). Home modifications for fall prevention. Rehab Management, 33(7), 1417.
http://digitaledition.rehabpub.com/rehabpub/diged/20201112/index.html
4. McKenna, T. (2020). Rapid response: Occupational therapy practitioners adapt to
COVID-19’s emergence. OT Practice 25(5), 6-7. [Interviewed and quoted]
5. Rider, J., Cook, J., Ewing, S., & Taylor, R. (2020, May 6). Empowering homeless youth
through engagement. Elite Healthcare. https://www.elitecme.com/resourcecenter/behavioral-health/social-work/empowering-homeless-youth-throughengagement/
6. Rider, J., Chevez, A., Guardado, A. (2019, October 23). Advocating for occupational
therapy in chronic disease management: How to contribute today. Elite Healthcare.
https://www.elitecme.com/resource-center/rehabilitation-therapy/occupationaltherapy/advocating-for-occupational-therapy-in-chronic-disease-management-how-tocontribute-today/
7. Rider, J., Chevez, A., Dluzneiski, B., Guardado, A., Schwartz, M., Shasteen, M., & Tay, A.
(2018). Advancing youth in medical education: Promoting occupational therapy to the
next generation. OT Practice, 23(14), 23–24.
8. Rider, J. (2016, October 28). Don’t let arthritis stop you from enjoying life. Desert Valley
Times, pp. 5C.
9. Rider, J. (2015). The Deaf community and occupational therapy: Working with American
Sign Language interpreters. OT Practice, 20(12), 21-22.
10. Rider, J. (2015). Lessons learned from a mobility clinic. ADVANCE for Occupational
Therapy Practitioners, 31(7), 14-15.
185

Current Research Projects
• Mefferd, K., Rider, J., & Lowe, T. (2020). Trajectories of expectancy-value beliefs,
achievement, and retention in occupational therapy students. Research registration:
#KM-CHHS-20-240
Mentored Student Research Projects
• Ali, D. & Rider, J. (2021). Self-reported barriers and supports to engaging in adaptive
sports after a spincal cord injury.
• Tay, M. & Rider, J. (2021). Barriers to home therapy program adherence for children
with complex regional pain syndrome.
• Longhurst, J., Eckard, K., Hammar, R., Vukojevic, F., Campbell, J., Rider, J., & Landers, M.
(2021). Factors predicting fear of falling avoidance behavior in Parkinson’s disease.
University of Nevada, Las Vegas.
• Rider, J., Sowerwine A., & Tay, M. (2020). Floor-rise training among adults: A scoping
review protocol. Touro University Nevada.
• Rider, J., & Tay, M. (2020). Managing sleep for individuals with dementia: A guide for
caregivers. Touro University Nevada. (Published in the Archives of Physical Medicine and
Rehabilitation)
• Rider, J., Selim, J., & Garcia, A. (2019). Using the WHODAS 2.0 to assess functional
disability: Implications for professionals working with persons experiencing
homelessness. Touro University Nevada. (Published in Occupational Therapy in Mental
Health) TUN IRB #000076
Faculty Mentored Doctoral Projects
• Susan Kushner (2022). Deaf culture in a hearing healthcare workforce. Kean University.
[Community Expertise Mentor]
• Rachel Postma (2021). The expansion of concussion education within a doctorate-level
occupational therapy program. Touro University Nevada.
• Cierra Steckline (2021). Learning hands sensory play and tactile discrimination program.
Nevada Blind Children Foundation. Touro University Nevada.
• Shirley Ng (2021). Project-Can-Do: An event planning program for adults with
disabilities. The Garden Foundation. Touro University Nevada.
Continuing Education Attended
• American Congress of Rehabilitation Medicine 98th Annual Conference: Progress in
Rehabilitation Research – Translation to Clinical Practice (Virtual – September 24 – 29,
2021).
• Managing Multiple Sclerosis: A Team Approach, The Consortium of Multiple Sclerosis
Centers and Neurology Live (2021, September).
• MDS Virtual Congress 2021, International Parkinson and Movement Disorder Society,
(September 17-22, 2021)
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Elevating Healthcare Professionals and Available Resources – The Latest on COVID-19
and Pain, International Association for the Study of Pain (September 8-10, 2021)
Charting your course: A Parkinson’s Primer for the Newly Diagnosed, Davis Phinney
Foundation for Parkinson’s (2021, July)
IASP 2021 Virtual World Congress on Pain (2021, June)
Building a big data analysis research portfolio during a global pandemic, Sook-Lei Liew,
PhD, OTR/L, Webinar (2021, April)
Western Regional OT Spring Symposium, Virtual Conference (2021, March)
Engaging With Aging 2021: A Post Pandemic Promise, Virtual Conference (2021,
February)
Occupational Therapy’s Role in Treating Pain, Aspire OT, (2020, December)
Motivational Interviewing: The Basics, Therapy Insights, (2020, December)
American Congress of Rehabilitation Medicine Annual Conference
o Progress in Rehabilitation Research: Translation to Clinical Practice (October 2124, 2020)
American Congress of Rehabilitation Medicine Cognitive Rehabilitation Training Course
(2020, October)
Lifestyle Redesign® for Sleep Deficits and Disorders, USC Chan Division of Occupational
Science and Occupational Therapy (2020, October)
14th Annual Pain Society of Alberta Virtual Conference (October 16-18, 2020)
Lifestyle Redesign® for Mental Health, USC Chan Division of Occupational Science and
Occupational Therapy (2020, October)
Lifestyle Redesign® for Individuals with Multiple Sclerosis, USC Chan Division of
Occupational Science and Occupational Therapy (2020, October)
Lifestyle Redesign® for Chronic Pain and Headache Management, USC Chan Division of
Occupational Science and Occupational Therapy (2020, September)
Do, Feel, Think: Humanizing the Pain Experience from an Occupational Therapy
Perspective, Pain BC Online Webinar (2020, September)
Lifestyle Redesign® for Weight Management, Diabetes and Related Co-morbid
Conditions, USC Chan Division of Occupational Science and Occupational Therapy (2020,
September)
International Parkinson and Movement Disorder Society MDS Virtual Congress 2020
(September 12-16th, 2020)
Introduction to the Lifestyle Redesign®, USC Chan Division of Occupational Science and
Occupational Therapy (2020, August)
Acceptance and Commitment Therapy for OT Practitioners, AOTA (2020, August)
Parkinson’s for Primary Care Doctors and Allied Health Professionals, Webinar, Davis
Phinney Foundation for Parkinson’s (2020, July)
Making Your Online Course Accessible to All Learners, Webcast, Academic Impressions
(2020, July)
Strategies to Effectively Engage Students in Online Learning: A Discussion of Best
Practices, Webcast, Academic Impressions, (2020, July)
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Making Your Online Courses More Experiential, Webcast, Academic Impressions (2020,
July)
A Comprehensive Review of Movement Disorders for the Clinical Practitioner: Virtual
Aspen Course, International Parkinson and Movement Disorder Society (2020, JulyAugust)
Concussions in Urgent Care, ImPACT Applications, Inc. (2020, June)
ACT as a Brief Intervention, Psychwire 6-week course taught by Russ Harris (2020, June –
July)
JBI comprehensive systematic review training program by the Joanna Briggs Institute
(2020, July)
ACT for Beginners, Psychwire 6-week course taught by Russ Harris (2020, April – May)
The Chronic Pain Toolbox: Effective Interventions for Treating Complex Chronic Pain,
Bruce F. Singer through PESI (2020, May)
Behavioral Treatment of Chronic Pain: Evidence-Based Techniques to Move People from
Hurt to Hope, Martha Teater through PESI (2020, May)
Advances in Multiple Sclerosis Primer: 3rd Edition, Online Primer by The Consortium of
Multiple Sclerosis Centers (2020, April)
Narrative Medicine Workshop by Julia Traylor and Lissanthea Taylor of Narrative Rx
(2020, April)
Pain Peculiarities in Everyday Life, Webinar by Adriaan Louw (2020, April)
Pain Prevention Through the Lived Experience Lens, Webinar by the International
Association for the Study of Pain (2020, March)
The “How To” of Teaching Patients about Pain, Webinar by Adriaan Louw (2020, March)
Western Regional OT Spring Symposium, Las Vegas, NV (March 7-8, 2020)
6th Annual San Diego Pain Summit: Bridging the Chasm Between Clinical Practice and
Pain Research, San Diego, CA (2020, February 15-16)
Motivational Interviewing, preconference institute, 6th Annual San Diego Pain Summit,
San Diego, CA (February 13-14, 2020)
Empowered Relief TM Train Your Brain Away From Pain Instructor Course, Stanford
Medicine, 6th Annual San Diego Pain Summit, San Diego, CA (2020, February 11-12)
Wheelchair Evaluation: The Role of Occupational Therapy, AOTA (2020, February 2)
The Basics of Power Mobility for OT Practitioners, AOTA (2020, February 1)
Multiple Sclerosis Rehabilitation Therapy Specialty Training Program, University of
Washington MS Center, Seattle, WA (2020, January 13-17)
A Practical Guide to Rehabilitation in Multiple Sclerosis: 2nd Edition, Online Primer by
Advances in Multiple Sclerosis (2020, January 6)
ImPACT post-concussion management course for occupational therapists (2019,
November)
FMT Movement Specialist Course by RockTape, Las Vegas, Nevada (2019, September 2122)
American Occupational Therapy Association Mental Health and Opioids Specialty
Conference - Chicago, Illinois (2019, September 13-14)
Rehab Summit – Las Vegas, Nevada (2019, July 24-27)
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Physical Agent Modalities Credentialing Course by Physical Agent Modalities Practitioner
Credentialing Agency, Omaha, Nebraska (2019, February 16-17)
American Occupational Therapy Association National Conference
o New Orleans, Louisiana, April 2019
▪ OT in Primary Care: Coming Together to Move Forward, Pre-conference
Institute
o Salt Lake City, UT, 2017
▪ Pain Rehabilitation, An Emerging Specialty for Occupational Therapists:
An Innovative Biopsychosocial Model for Treatment and Education, Preconference Institute
o Nashville, TN, 2015
o Baltimore, MD, 2014
▪ Rehabilitation of the Orthopedic Shoulder 2.0: Blending Evidence and
Occupation-Based Interventions, Pre-conference Institute
Nevada Occupational Therapy Association Annual Conference
o Virtual Conference (2020) – Functional Cognition: Foundational Principles,
Assessment, and Intervention for Practice
o Henderson, NV (2019)
o Henderson, NV (2018)
o Henderson, NV (2015)
o Las Vegas, NV (2014)
Institute for Emerging Educators in Healthcare – University of Indianapolis (2018,
August)
The Aging Brain: Assessments, Treatments & Interventions for Alzheimer’s Disease and
Other Dementias by PESI, Las Vegas, NV (2017)
Graston Technique M1 Basic Training Course, Las Vegas, NV (2016)
Adjunct Faculty Institute – Faculty Center for Innovative Teaching and Professional
Development, Utah Valley University (2011, July)
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